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Concentrated, stable fabric softening composition 



This is a continuation-in-part of our thineen copending United States Patent 
Applications: 08/621,019; 08/620,627, 08/620.767; 08/620.513; 08/621.285; 
08/62 1 ,299; 08/62 1.298; 08/620.626; 08/620.625 ; 08/620.772; 08/62 1,281, 
08/620,514. and 08/620,958, aU filed March 22, 1996 and all having the title 
"CONCENTRATED. STABLE. PREFERABLY CLEAR, FABRIC SOFTENING 
COMPOSITION." 

i^O^'y^ TECHNICAL Fffil^P 

The present invention relates to preferably translucent, or, more preferably, 
clear, aqueous, concentrated, liquid softening compositions useful for softerung cloth 
It especially relates to textile softening compositions for use in the rinse cycle of a 
textile laundering operation to provide excellent febric-softening/static-conirol 
benefits, the compositions being characterized by. e.g., reduced staining of fabric, 
excellent water dispcrsibility, rewettability, and/or storage and viscosity stability at 
sub-normal temperatures, i.e., temperatures below normal room temperature, e g.. 
25*C 

BACKGROUND OF THE INVENTION 
The an discloses problems associated with formulating and^ preparing clear, 
concentrated fabric conditioning formulations. For example. European Patent 
Application No. 404,471. Machin ct al., published Dec. 27. 1990. teaches isotropic 
liquid softening compositions with at least 20% by weight softener and at least 5% by 
weight of a short chain organic acid. 

Fabric softening compositions containing high solvent levels arc known in the 
art. However, softener agglomerates can form and can deposit on clothes which can 
result in staiiung and reduced softening performance Also, compositions may 
thicken and/or precipiute at lower temperatures, i.e., at about 40**F (about 4**C) to 
about 65*'F (about 18'*C). These compositions can also be costly for the consumer 
due to the high solvent levels associated with making a concentrated, clear product. 

The present invention provides concentrated aqueous liquid textile treatment 
compositions with low organic solvent level (i.e., below about 40%, by weight of the 
composition), that have improved stability (i.e., remain clear or translucent and do 
not precipitate, gel, thicken, or solidify) at normal, i.e.. room temperatures and sub- 
normal temperatures under prolonged storage conditions. Said compositions also 
provide reduced staining of fabrics, good cold water dispersibility. together with 
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exceUem softening, anti-static and fabric rewettability charaaeristics, as well as 
reduced dispenser residue buildup and excellent frecze-thaw recovery 

The object of the present invention is to provide aqueous, concentrated, 
translucent, or, preferably, clear, rinse-added Uquid fabric softening compositions 
which provide one, or more benefits such as reduced staining on fabrics, ready 
dispersibUity in rinse water, phase stability at low temperatures, and/or. preferably 
acceptable viscosity and viscosity stability at low temperatures, and/or recovery from 
freezing. 

SUMMARY O F THE TNVFNTJ^ M 
The compositions herein comprise: 
A- from about 2% to about 80%, preferably from about 13% to about 75%, 
more preferably from about 17% to about 70%. and even more preferably from about 
19% to about 65%, by weight of the composiuon, of biodegradable fabric softener 
active selected from the group consisting of 
1 softener having the formula: 



(R)4^.N(*).I(CH2)n-Y-RVi 



(1) 



wherein each R substitueni is H or a short chain Ci^;^, preferably C1-C3 alkyl or 
hydroxyallcyl group, e.g., methyl (most preferred), ethyl, propyl, hydroxyethyl, and 
the like, benzyl, or mixtures thereof; each m is 2 or 3; each n is from 1 to about 4. 
preferably 2; each Y is ^0)C-. -(R)NKO)C., <:(0)^N(R>, or .C(0>-0-. 
preferably -CKO)C-; the sum of carbons in each R^, plus one when Y is -0-(0)C- or 
-<R)N-(OK. (hereinafter, r1 and YRI, the "YRI sum" are used interchangeably to 
represent the hydrophobic chain, the r1 chain lengths in general being even 
numbered for fSmy alcohols and amines and odd for fatty acids), is C6-C22. 
preferably Ci4-C20* but no mott than one YR^ sum being less than about 12 and 
then the other YR' sum is at least about 16, with each R* being a long chain C6-C22 
(or C5^2l) hydrocarbyl, or substituted hydrocarbyl substituent, preferably C 1 0-C20 
(or C9-CJ9) alkyi or alkenyl (unsaturated alkyl, including polyunsaturated alkyl, also 
referred to sometimes as "aJkylene"), most preferably Ci2-Cig (or C11-C17) alkyl 
or alkenyl, and where, when said sum of carbons is Cig-Cjg and R^ is a straight 
chain group, the Iodine Value (hereinafter referred to as IV) of the parent fatty acid 
of this R* group is preferably from about 20 to about 140, more preferably from 
about 50 to about 130; and nK>st preferably from about 70 to about 1 15 (As used 
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herein, the Iodine Value of a "parent- fatty acid, or "corresponding" fatty acid, is 
used to define a level of unsaturaiion for an r1 group that is the same as the level of 
unsaturaiion that would be present in a fetty acid containing the same group ); 
and wherein the counterion, X', can be any softener-compatible anion, preferably, 
chloride, bromide, mcthylsulfatc, ethylsulfate, sulfate, and nitrate, more preferably 
chloride; 

2, softener having the formula: 



(2) 

wherein each Y, R, R^ and X^") have the same meanings as before (Such 
compounds include those having the formula: 

tCH3]3 N<^)[CH2CH(CH20(0)CR»)0(0)Cr1] C1(-) 

where C(0)R^ is derived from unsaturated, e.g., oleic, fetty acid and, preferably, 
each R is a methyl or ethyl group and preferably each R* is in the range of C15 to 
C 19 with degrees of braiKrhing and substitution optionally being present in the alkyl 
chains), and 

3. mixtures thereof; 

[In one preferred biodegradable quaternary ammonium fabric softening 
compound, -<0)CR^ is derived from unsaturated fatty acid, e.g., oleic acid, and/or 
fatty acids and/or partially hydrogenated fatty acids, derived from vegetable oils 
and/or partially hydrogenated vegetable oils, such as: canola oil; safflower oil; peanut 
oil; sunflower oil; soybean oil; com oil; tall oil; rice bran oil; etc. and in another 
preferred biodegradable quaternary ammonium fabric softening compound, -{0)CR ^ 
is a saturated, (the Iodine Value is preferably 10 or less, more preferably less than 
about 5), C8-Ci4^ preferably a C12-14 hydrocarbyl, or substituted hydrocarbyl 
substituent derived from, e.g., coconut oil] [As used hereinafter, these 
biodegradable fabric softener aaives ^ntaining ester linkages are referred to as 
"DEQA", which includes both diester, triester, and monoester compounds containing 
from one to three, preferably two, long chain hydrophobic groups. The corresponding 
amide softener actives and the mixed ester-amide softener actives can also contain from one 
to three, preferably two, long chain hydrophobic groups. Preferred fabric softener actives 



YRl 

R N(*)CH2CH 
^ ^ CH2YRI 
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have the characteristic that they can be processed by conventional mixing means at 
ambient temperature, at least in the presence of about 15% of solvent C as disclosed 
hereinafter.] 

B. less than about 40%, preferably from about 10% to about 35%, more 
preferably from about 12% to about 25%, and even more preferably from about 14% 
to about 20%. by weight of the composition of principal solvent having a ClogP of 
from about 0.15 to about 0.64. preferably from about 0.25 to about 0.62, and more 
preferably from about 0.40 to about 0.60, said principal solvent containing 
insuflBcient amounts of solvents selected from the group consisting of: 2,2,4- 
trimethyl-l,3-pentanediol; the ethoxylate, dicthoxylate. or triethoxylate derivatives of 
2,2.4.trimethyl-1.3.pentanediol; and/or 2-cthyl-l,3-hexanediol. and/or mixtures 
thereof, when used by themselves, to provide a clear produa, preferably insuflBcient 
to provide a stable product, more preferably insuflBcient to provide a detectable 
change in the physical characteristics of the composition, and especially completely 
free thereof, and the principal solvent preferably being selected from the group 
consisting of: 

I. mono-ols including: 

a. n-propanol; and/or 

b. 2-butanoI and/or 2-mcthyl-2-propanol; 

n. hexanc diol isomers including: 2,3-butanediol, 2,3-dimethyl-; 1,2-butanediol. 
2,3-dimcthy|.; 1,2-butancdiol, 3,3-dimethyI-; 2,3-pcntanediol, 2-methyl.i 2,3- 
pcntanediol, 3.mcthyl-; 2,3-pentanedioI, 4.methyl-; 2,3-hexanediol, 3,4.hexanedioli 
1,2-butanediol, 2.ethyl-; 1,2-pentanediol, 2-methyl-; l,2.pentanediol, 3-methyl-; 1,2- 
pentancdiol, 4-mcthyl-; and/or 1,2-hcxancdiol; 

m. heptane diol isomers including: l,3.propanediol. 2-butyl-; 1,3-propanediol, 
2,2-dicthyls 1,3-propancdiol, 2Kl-meihylpropyl>-, l,3.propanediol, 2-(2- 
mcthylpropyl)-; 1,3-propanediol, 2-methyI.2-propyl-; 1,2-butanediol, 2,3.3-trimethyl- 
; l,4.butanediol, 2-cthyl-2.methyl-; l,4.butanediol, 2-ethyl-3 -methyl-; l,4.butanedioI, 
2-propyl-; 1,4-butAnediol, 2-isopropyl-; 1.5-pcntanediol. 2,2-dimethyl-; 1,5- 
pcnianediol, 2,3-dimethyl-; 1,5 -pentancdiol, 2,4-dimethyl-; 1,5-pentanediol, 3,3- 
dimethyl-, 2,3-pentanediol, 2,3-dimethyl-; 2,3-pentanediol, 2,4-dimethyl-; 2.3- 
pcntanediol, 3,4-dimethyl-, 2,3-pentanaliol. 4,4-dimethyl-; 3.4-pcntanediol, 2,3- 
dimethyl-; 1,5-pentancdiol, 2-ethyl-; 1,6-hexanediol, 2-methyl-; 1,6-hexanediol, 3- 
methyl-; 2,3-hcxanediol, 2-methyl-; 2,3 -hexanediol, 3-methyl-; 2,3-hexanediol, 4- 
methyl-; 2,3-hexanediol, 5-methyl-; 3,4.hcxanediol, 2-mcthyl-; 3.4-hexanediol. 3- 
methyU; l,3.heptanediol; 1,4-heptanediol; 1,5-heptanediol; and/or 1,6-heptanediol; 
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rv. octane diol isomers including: 1,3-propanedioK 2-(2-methylbutyl>-; 1,3- 
propanediol, 2.(l,l-diniethylpropyl)- 1,3-propanedio!, 2-(l,2-dimethylpropyl>-; 1,3- 
propanediol, 2^ 1 -ethylpropyl)-; 1 ,3-propanedioI, 2-( 1 -methylbutyl)-; 1,3- 
propanediol. 2^2,2^in>cthylpropyl).; 1 .3.propancdiol, 2-(3-methyIbutyl)-; 1 ,3- 
propanediol, 2-butyl-2-mcthy|.; 1,3 -propanediol, 2-ethyl-2-isopropyl-; 1,3- 
propanediol, 2-cthyI-2.propyl-; 1,3-propanediol, 2-methyl.2-(l-methylpropyl)-, 1,3- 
propanediol, 2-nicthyl.2.(2.methylpropyl>-; 1 ,3-propanediol, 2-tertiary-butyl-2- 
methyl-; l,3.butanediol, 2,2-diethyl-; 1.3.butanediol. 2-{l-methylpropyI)-; 1,3- 
butanediol, 2-butyl-; 1,3-butanediol, 2-ethyI-2,3-dimethyi.; 1,3-butanedioK 2-(l.l- 
dimethyiethyl).; US-butanediol, 2-(2-niethylpropyI)-; 1,3 -butanediol. 2-methy|.2- 
isopropyU; 1.3-butanedioI. 2-mcthyl-2-propyl-; 1,3 -butanediol, 3-mcthyl-2-isopropyl- 
; 1,3-butanediol. 3-methyl-2-propyl-; 1 .4.butanedioI, 2,2-diethyl-; 1,4-buiancdiol, 2- 
methyl-2.propyl.; 1.4-butanediol. 2-<l-mcthylpropyl).; 1,4-butanediol. 2-cthyl-2.3- 
dimethyl-; 1 .4.butancdiol, 2^hyl.3,3.dimcthyl-; 1 ,4-butanediol, 2-( 1 , 1 - 
dimcthylcthyl)-; l,4.butanediol, 2-<2-methylpropyl>; 1.4.butanediol, 2.methyl-3- 
propyl-; 1,4-butanediol, 3-inethy|.2-isopropyl-; 1,3-pcntanediol, 2,2,3-trinicthyl-; 

1.3- pentanediol, 2,2.4-trimethyI-; l,3.pcntanediol, 2,3,4.trimethyl-; l,3.pentanediol, 
2,4,4-trimethyl-; l,3.pcntanediol, 3.4.4.trimcthyl-; 1.4-pentanediol, 2.2,3-trimcthy|., 

1.4- pentanediol, 2,2.4-trinicthyI-; 1.4-pcntanediol, 2,3,3-trimcthyI-; 1.4-pcntanedioK 
2,3,4-trimethyl-; 1.4-pcntancdiol, 3,3.4.trimcthyl-; l.S-pentanediol, 2,2,3-trimcthyl-, 

1.5- pcntanediol, 2,2,4-trimethyl-; l.S-pcntanediol, 2,3,3-trimethyl-; l.S.pcnianediol, 
2,3,4-trinicthyl-; 2,4-pcntanediol, 2,3,3-lrimcthyI-; 2,4-pentancdiol, 2,3,4.trimcthyl-, 
1,3-pcntanediol, 2-cthyI-2-mcthyl-; 1,3-pcntancdiol, 2-ethyl-3-niethyl-; 1,3- 
pentanediol, 2-cthyl-4-methyl-; 1,3-pcntanediol, 3-ethyl-2-mcthyl-; 1 ,4.pcntanediol, 
2-cthyl-2-methyl-; 1,4-pcntanediol, 2-ethyl-3 -methyl-; 1,4-pcntanediol, 2-cthyl-4- 
methyl-; l,4-p>entanedioI, 3-cthyl-2-mcihyl-; 1,4-pentanediol, 3-cthyI-3-mcthyl-, 1,5- 
pentanediol, 2-cthyl-2-mcthyl.; l.S-pcntanediol, 2-cthyl-3-mcthyl-; 1,5-pcntanediol, 
2^hyl-4.methyl-; l.S-pcntanediol, 3 -ethyl-3 -methyl-; 2,4-pcntanediol. 3-clhyl-2- 
methyl-; 1,3-pentanediol. 2-isopropyl-; 1,3-pcntanediol. 2-propyl-; 1.4-pcntancdiol, 
2-isopropyl-; 1,4-pcntanediol. 2-propyl-; 1,4-pcntancdiol, 3-isopropyl-. l.S- 
pcntanediol, 2-isopropyl-; 2.4-pcntanediol. 3-propyl-; 1,3-hexanediol, 2.2-dimethyl-, 



1,3-hexanediol. 2,3-dimcthyl 


-; 1,3-hexanediol. 2.4-dimethyl-; 


1.3-hcxancdiol, 


2,S- 
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1,4- 



wo 97/03169 




PCT/US96/ 11556 



-6. 

hexanedioK 5,5-dimethyls 1,5-hexanediol, 2,2-dimethyl-i 1,5-hexanediol, 2,3- 
dimethyU; 1,5-hexanediol. 2,4-diinethyls l.S-hexanediol, 2,5.dimethyU; 1,5- 
hexanediol, 3,3.dmiethyl-; 1,5-hexancdiol, 3.4-dimethyl-. 1,5-hexanediol, 3,5- 
dimethyl-; 1,5-hexanediol, 4,5-dimethyI-; l,6.hexanediol, 2,2-dimethyl-; 1,6- 
hcxanediol. 2,3-dimethyl-, 1,6-hexanedioI, 2,4-dinicthyl.; 1,6-hexanediol, 2,5- 
dimethyl-; 1.6-hexanedioI, 3,3-dijnethyl.; l,6.hexanediol, 3,4-dimethyl-; 2,4- 
hexanediol, 2,3.dimethyl-. 2,4-hexanediol, 2,4-dimethy|.; 2,4-hexanedioI, 2,5- 
dimethyl-; 2,4-hcxanediol, 3,3^imcthyl.; 2,4.hexanediol, 3,4^imethyi-; 2.4- 
hexanediol. 3,5^imethyl.; 2,4-hexancdiol, 4,5Klimethyl.; 2,4.hexanediol, 5,5- 
dimethyl-; 2,5.hexancdiol, 2,3-dimethyl-; 2,5-hcxanediol, 2,4-dimethyl-; 2,5- 
hexanediol, 2,5-dimethyl-; 2,5.hexanediol, 3,3-dinicthyl.; 2,5-hexanediol. 3,4- 
dimethyl-; 2,6-hexanediol, 3,3-dimethyl., l,3.hexanediol, 2.cthyl-; 1,3-hexanediol, 4- 
ethyl-; 1,4-hexanediol, 2.ethyl-; 1,4-hexanedioK 4-cthyl-; l,5.hexanedioI, 2-ethy|.; 
2,4-hcxanediol, 3-ethyl-, 2,4.hexanedioi, 4.cthyl-; 2,5-hcxanediol, 3-ethyl-; 1,3- 
heptancdiol, 2-methyl-; 1,3-hepianediol, 3-methy|.; 1,3-heptanediol, 4-methyl-; 1.3- 
heptanediol, 5.methyl.; 1,3-heptanediol, 6-mcthyl-; 1,4-heptanedioU 2-methyI-; 1.4- 
heptanediol, 3-methy|.; 1,4-heptanediol, 4-methyl-; 1.4-heptanedioI, S-methyl-; 1,4- 
heptanediol, S-methyU, 1,5 -heptanediol, 2.methyl-; l,5.heptanediol, 3.methy|.; 1,5- 
heptanediol, 4.methyl.; 1,5-heptanediol, 5.methyl-; l,5.heptanediol, S-methyl-. 1,6- 
heptanediol, 2-methyl-, 1,6-heptanediol, 3-methyI-; 1,6-heptanediol, 4.methyl-; 1,6- 
hcptancdioU S-mcthyl-; 1,6-hcptanediol, 6-methy|.; 2,4-heptancdioI, 2.methyl-; 2,4- 
heptanediol, 3.methyl-; 2,4.heptanediol, 4-n»cthyi-; 2,4-heptanediol, S-methyl-; 2,4- 
heptanediol, 6-methyl-; 2,5-heptanediol, 2-mcthyl-; 2.5.heptanediol, S-methyl-; 2.5- 
heptanediol, 4.mcthyl.; 2,5-heptanediol, 5-mcthyI-; 2,5.heptanediol, 6.methyl-; 2,6* 
heptanediol, 2-mcthyl-; 2,6-heptanediol, 3-methyl-; 2,6-heptanediol, 4-methy!.; 3,4- 
heptanediol, 3-mcthyl-; 3,5-hcptanediol, 2-methyl-; 3,5.heptanedioI, 3-methy|.; 3,5- 
hcptanediol, 4-methyl-; 2,4.octanediol; 2,5-octanediol; 2,6-octanediol; 2,7- 
octancdiol, 3,5-octancdiol; and/or 3,6-octanediol; 

V. nonane diol isomers including: 2.4-pcntanediol, 2,3,3. 4-tetramethyl-; 2.4- 
pcntanediol, 3-tertiarybutyl-, 2,4-hexanediol, 2.5,5-trimethyl-; 2,4-hexanediol, 3.3.4- 
trimethyl-; 2,4-hexanediol, 3,3,5-trimclhyl-; 2,4-hexanediol, 3,5,5-trimethyl-; 2,4- 
hexanediol, 4,5,5-irimethyl-; 2,5-hexanediol, 3,3,4-trimethyl-; and/or 2,5-hexanediol. 
3,3,5-trimethyl-, 

VI. glyceryl ethers and/or di(hydroxyalkyl)ethers including: 1,2-propanediol, 3- 
(n-pentyloxy>-; 1,2-propanediol, 3-(2-pentyloxy)-; 1,2-propanediol, 3-<3.pentyloxy)-. 
1,2-propanediol, 3-<2-methyl-l-butyloxy)-; 1,2-propanediol, 3-(iso-amyloxy)-; 1,2- 
propanediol, 3-<3-methyl-2-butyloxy)-; 1,2-propanediol, 3-<cyclohexyloxy)-; 1,2- 
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propanediol. 3-(l^c!ohex-l-enyloxy).; 1,3-propanediol, 2-{pentyloxy>-; 1.3- 
propanediol, 2-(2-pentyloxy)-; 1,3-propanedioI. 2-(3.pentyloxy).; l,3.propanediol. 2- 
(2-methyl-l.butyloxy)-; 1.3 -propanediol, 2-(iso-amy!oxy)-; 1.3 -propanediol, 2-(3- 
methyl.2-butyloxy).; I.3-propanedioI. 2-(cyclohexyloxy).; 1.3-propanediol, 2-(l- 
cyclohex-l.enyloxy>; 1,2-propanediol. 3.(butyIoxy)-. triethoxylated; 1.2- 
propanediol, 3-(butylo)cy)-. tetraethoxylated; 1.2-propanedioI. 3.(butyloxy)-. 
pentaethoxylated; 1,2-propanediol. 3.(butyloxyK hexaethoxylated; 1.2 -propanediol. 
3-{butyloxy)-, hepuethoxylated; 1.2-propanediol. 3-<butyloxy)-. oaaethoxylated; 

1.2- propanediol. 3-(butyloxy>-, nonaetboxylated; 1.2-propanedioI, 3-{butyloxy)-. 
monopropoxylated; 1.2-propanediol, 3-(butyloxy>-. dibutyleneoxylated; 1,2- 
propanediol. 3-(butyloxy)-. tributyleneoxylated; 1.2-propanediol. 3-phenyloxy-; 1.2- 
propanediol. 3-benzyloxy-; 1,2-propanediol. 3-<2-phenylethyloxy>-; 1.2-propanediol. 
3-(l-phenyI.2-propanyloxy>; 1.3.propanediol. 2.phenyloxy-; 1,3-propanediol, 2-(m. 
cresyloxy).; 1,3-propanediol, 2-(p-cresyloxy)-; 1,3-propanediol, -benzyloxy-; 1,3- 
propanediol. 2-<2-phenylethyloxy).; 1.3.propanediol, 2-(l-phenylcthyloxy)-; bis(2- 
hydroxybutyI)ether, and/or bis(2-hydroxycyclopenty!)ether, 

Vn. saturated and unsaturated alicyclic diols and their derivatives including: 
(a) the saturated diols and their derivatives, including: 

l-isopropyl-1.2-cyclobutanediol; 3-ethyl-4-m«hyl-l,2-cyclobutanedioI. 3-propyl-1.2- 
cyclobutanediol; 3-isopropyl-l,2-cyclobutanediol; l-ethyl-1.2-cyclopentanedioI; 1.2- 
dimethyl-1.2-cycIopentanediol; 1.4-dimethyl-1.2-cyclopcntanediol; 2.4.5-trimethyi- 

1.3- cyclopentanediol; 3.3-dimethyl-1.2-cyclopentanediol; 3,4.dimethyi-1.2- 
cyclopentanediol; 3 ,5-dimethyl- 1 .2-cyclopehtanediol; 3 -ethyl- 1 .2-cyclopentanediol . 

4.4- dimcthyI-l,2-cyclopchtanediol; 4-ethyl-l. 2-cyclopentanediol; 1.1- 
bis(hydroxymethyl)cyclohexane; 1.2-bis(hydroxymethy!)cyclohcxane; 1.2-dimethyl- 
1.3-cyclohcxanediol; 1.3.bis(hydroxymethyl)cyclohexanc; 1.3-dimethyi-1.3- 
cyclohexanediol; 1.6-dimethyl-l.3-cyciohexanediol; 1-hydroxy-cyclohexaneethanol. 
1-hydroxy-cyclohexancmethanol; l-ethyl-1.3-cyciohexanediol; 1 -methyl- 1.2- 
cyclohexanediol; 2,2-dimethyl-1.3-cyclohexanedioI; 2. 3 -dimethyl- 1.4- 
cyclohexainediol; 2.4.dimethyl-1.3-cyclohexanediol; 2.5-dimcthyl-l.3- 
cydohcxanediol; 2,6-dimethyl-l,4-cyclohexanediol; 2-ethyl-1.3-cyclohexanediol; 2- 
hydroxycyclohexaneethanol; 2-hydroxyethyl-l-cyclohexanol; 2- 
hydroxymethylcyclohexanol; 3-hydroxyethyl,-l-cyclohexanol; 3- 
hydroxycyclohexaneethanol; 3-hydroxymcthylcyclohexanol; 3-methyI-l.2- 
cyclohexanediol; 4.4-dimethyl-l,3-cyclohexanediol; 4.5-dimethyI-l,3- 
cyclohexanediol; 4,6-dimethyl-l,3-cyclohexanediol; 4-ethyl-l. 3-cyclohexanediol; 4- 
hydroxyethyl-lsryclohexanol; 4-hydroxymethylcyclohexanol; 4-methyl-1.2- 
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cyclohexanediol; 5.5-diniethyl-1.3-cyclohexanediol; 5-ethyl-l,3-cyclohexanedioI, 1.2- 
cydoheptanediol; 2-methyI-l,3-cycIoheptanedio!; 2-methyl-1.4-cyclohepunediol; 4- 
methyl- 1 .3-cycloheptanediol. 5-methyl- 1 ,3-cycloheptanedioI; 5-methyl- 1 .4- 
cycloheptanediol; 6-methyl-1.4.cycloheptanediol; ; 1.3-cyclooctanediol; 1.4- 
cyclooctanediol; 1,5-cyclooctanedio!; 1.2-cycIohexanediol, diethoxylate; 1,2- 
cyclohexanediol, triethoxylate; 1,2-cyclohexanediol, tetracthoxylate; 1.2- 
cyclohexanediol. penuethoxylate; 1,2-cyclohexanediol. hexaethoxylate; 1.2- 
cyclohexanediol, heptaethoxylate; 1,2-cyclohexanedio!. octaethoxylate. 1,2- 
cyclohexanediol. nonaethoxylate; 1,2-cyclohexanediol, monopropoxylate; 1.2- 
cydohexanediol, monobutylenoxylate; 1,2-cyclohexanediol, dibutyienoxylate; and/or 
1.2-cyclohexanediol. tributylenoxylate; and 

(b). the unsaturated alicycUc diols including: l,2.cyclobutanediol, l-ethenyl.2-ethyl-; 
3.cyclobutene-1.2Hiiol, 1.2,3.4-tetramethyl.; 3-cyclobutene-1.2-diol. 3.4-diethy|.; 3- 
cyclobutene-l,2-dioI. 3-(l,l-dimethylethyIK 3-cyclobutcne-l,2-diol. 3-butyl-; 1.2- 
cyclopentanediol. l,2-diniethy|.4.methylene-; 1.2-cyclopcntanedioI. l-ethyl.3- 
methylene-; 1.2-cyclopcntanediol, 4-<l.propcnyl); 3-cycIopentene-1.2-diol. l-ethyl-3- 
methyl-; 1.2-cyclohexanediol, l-ethcnyU; 1,2-cyclohexanediol, l-meihyl-3- 
mcthylene-; 1.2-cyclohexanediol, l-methyl-4-methylene-; 1,2-cyclohexanediol, 3- 
ethenyl-; 1,2-cyclohexanediol, 4-cihenyl-; 3-cyclohexene-1.2-dioI. 2,6-dimethyi-. 3- 
cyclohexene-1.2-diol. 6,6-dimethy|.; 4-cyclohexene- 1 ,2-diol, 3.6-dimethyl-, 4- 
cyclohcxene-l,2-diol. 4,5-dimethyI-; 3-cyclooctene-l,2-diol; 4-cycioortene-1.2-diol. 
and/or 5-cyclooctene-l,2-diol; 

Vm. Alkoxylated derivatives of €3.3 diols [In the following disclosure, "EC 
means polyethoxylates, i.e., -(CH2CH20)nH; Me-En means methyl-capped 
polyethoxylates -<CH2CH20)nCH3 ; "2(Me-En)- means 2 Me-En groups needed; 
"PO" means polypropoxylates, -<CH(CH3)CH20)nH ; "BO" means polybutyleneoxy 
groups, (CH(CH2CH3)CH20)nH ; and "n-BO" means poly(n-butyleneoxy) or 
poly(tetramethylene)oxy groups -<CH2CH2CH2CH20)nH. The use of the term 
"(Cx)" herein refers to the number of carbon atoms in the base material which is 
alkoxylated.] including: 

1. 1.2-propanediol (C3) 2(Me-Ei^); 1.2-propanediol (C3) PO4. 1.2- 
propanediol, 2-methyl- (C4) (Me-E4.io); 1.2-propanediol, 2-mcthyl- (C4) 2(Mc- 
Ej); 1,2-propanediol, 2-methyl- (C4) PO3; 1.2-propanediol, 2-methyI- (C4) BOi, 
1,3-propanediol (C3) 2(Me-E5.g); 1,3 -propanediol (C3) POs^; 1,3-propanediol. 
2,2 -diethyl- (C7) E1.7; 1,3-propanediol, 2,2-diethyl- (C7) POi; 1.3-propanediol. 
2,2-diethyl- (C7) n-BOi.2; 1.3-propanediol. 2,2-dimethyl- (C5) 2(Me E1.2); 1.3- 
propanediol, 2.2-dimethyl- (C5) POs^; 1,3-propanediol, 2-(l-methylpropyl>. (C7) 
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E1.7; 1.3.propanediol, 2-(I-methylpropyl>. (C7) POi; 1,3-propanediol, 2-{l- 
methylpropyl)- (C7) n-BOi.2. 1 .3-propanediol, 2-(2-methylpropyl)- (C7) E1.7. 1,3- 
propanediol. 2-(2-methylpropyl). (C7) POi; 1. 3-propanediol. 2-(2-meihylpropyl)- 
(C7) n-BOi.2; 1. 3-propanediol. 2-ethyl- (C5) (Me £5.10); 1. 3-propanediol, 2-ethyl- 
(C5) 2(Me El). 1. 3-propanediol. 2-ethyl- (C5) PO3; 1. 3-propanediol. 2-ethyl-2- 
methyl- (C6) (Me E1.6), 1,3-propanediol, 2-ethyl.2-methyl- (C6) PO2; 1.3- 
propanediol, 2-ethyl-2 -methyl- (C6) BOj; 1,3-propanediol. 2.isopropy|. (C6) (Me 
Ei-e); 1. 3-propanediol, 2-isopropyl- (C6) PO2; 1. 3-propanediol. 2-isopropyl- (C6) 
BOi; 1,3-propanediol, 2-methyl- (C4) 2(Me E2.5); 1. 3-propanediol. 2-methyl- (C4) 
PO4.5; 1. 3-propanediol. 2-niethyl- (C4) BO2; 1,3-propanediol, 2-inethyl-2- 
isopropyl- (C7) E2.9; 1,3-propanediol, 2-methyl-2-isopropyl- (C7) POj; 1,3- 
propanediol. 2-methyl-2-isopropyl- (C7) n-BOi.3: l.3.propanediol, 2-methyl-2- 
propyl- (C7) E1.7; 1.3 -propanediol. 2.methyl-2-propyl- (C7) POj; 1. 3-propanediol. 
2-methyl-2-propyl- (C7) n-BOi.2. 1.3 -propanediol. 2-propy|. (C6) (Me Ei^); 1.3- 
propanediol, 2-propyl- (C6) PO2; 1.3 -propanediol, 2-propyl- (C6) BOi; 

2. 1,2-butanediol (C4) (Me E2.8); 1.2-butancdiol (C4) PO2.3; 1.2- 
butanediol (C4) BOy, 1,2-butanediol. 2,3-dimethy|. (C6) Ej^; 1.2-butanediol. 2,3- 
dimethyl- (C6) n-BOi.2; 1.2-butanediol, 2-ethyl- (C6) E1.3; l,2.butanediol. 2-ethyl- 
(C6) n-BOi; 1.2-butanediol. 2-methyl- (C5) (Me E 1.2). 1,2-butanediol, 2-methyl- 
(C5) POj, 1.2-butanediol, 3,3-dimethyl- (C6) Ej^; 1.2-butanediol. 3.3-dimethyl- 
(C6) n-BOi.2; 1.2-butanediol. 3-methyl- (C5) (Me E1.2); 1.2-butanediol. 3-methyl- 
(C5)POi; l,3.butanediol (C4) 2(Me £3^); 1,3-butanediol (C4) PO5; 1,3-butanediol 
(C4) BO2; 1,3-butanediol, 2.2,3-trimethyl- (C7) (Me E1.3); 1.3-butanediol. 2,2.3. 
trimethyl- (C7) PO1.2; 1.3-butanediol. 2.2-dimethyl- (C6) (Me E3.8); 1.3- 
butanediol. 2,2-dimethyl- (C6) PO3; 1,3-butanediol. 2.3-dimethyI- (C6) (Me E3.8). 
1.3-butanediol, 2,3-dimethyl- (C6) PO3; 1.3-butanediol, 2-cthyl- (C6) (Me Ei^). 
1,3-butanediol, 2-cthyl- (C6) PO2.3; 1.3-butanediol, 2-ethyl- (C6) BOj; 1,3- 
butanediol, 2-ethyl-2-methyl- (C7) (Me Ej); 1,3-butanediol. 2-ethyl-2-methyl- (C7) 
POi; 1.3-butanediol, 2-ethyl-2-methy|. (C7) n-B02-4; 1.3-butanediol, 2-ethyl-3- 
mcthyl- (G7) (Me E]), l,3.butanediol, 2-ethyl-3 -methyl- (C7) POi; 1,3-butanediol, 
2-ethyl-3-methyl- (C7) n-B02-4; 1,3-butanediol, 2-isopropyl- (C7) (Me E]); 1,3- 
butanediol, 2-isopropyl- (C7) POi; 1,3-butanediol, 2-isopropyl- (C7) n-B02_4; 1.3- 
butanedidl. 2-methyl- (C5) 2(Me E1.3); 1.3-butanediol, 2-methyI- (C5) PO4; 1,3- 
butanediol, 2-propyl- (C7) E2.9; 1.3-butanediol, 2-propyl- (C7) POi; 1.3-butanediol. 

2- propyI- (C7) n-BOjo. 1,3-butanediol, 3.methyl- (C5) 2(Me E1.3); 1.3-butanediol, 

3- methyl- (C5) PO4; 1,4-butanediol (C4) 2(Me £2^); 1,4-butanediol (C4) PO4.5; 
1.4.butanediol (C4) BO2; 1.4-butanediol, 2,2,3-trimethyI- (C7) E2.9; l,4.butanediol. 
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2,2.3-trimethyl- (C7) POi; 1.4.butanediol. 2,2.3-trimethyl- (C7) n-BOi^; l-** 
butanediol, 2.2-dimethyl- (C6) (Me Ei.^); 1 .4-butanediol. 2,2-dimcthyl- (C6) PO2; 
1,4-butanedioI, 2,2-dimethyl- (C6) BOi; 1 .4-butanedioI. 2, 3 -dimethyl- (C6) (Me E\. 
6); 1. 4-butanediol, 2,3-dimethyl- (C6) PO2; 1. 4-butanediol, 2,3-diniethyl- (C6) BOj, 
1,4-butanedioI. 2-ethyI- (C6) (Me Ei_4); 1 ,4-butanedioI. 2-ethyl. (C6) PO2; 1.4- 
butanediol, 2-ethyl- (C6) BOj; 1, 4-butanediol, 2 -ethyl-2 -methyl- (C7) E1.7. 1,4- 
butanediol, 2-ethyl-2-methyl- (C7) POi; 1 .4.butanediol. 2-ethyl-2-methyl- (C7) n- 
BO1.2; 1. 4-butanediol. 2-ethyl-3-methyl- (C7) Ej.?; 1, 4-butanediol. 2-ethyl-3- 
methyl- (C7) POi; 1, 4-butanediol. 2-ethyl-3-methyl- (C7) n-BOi.2; 1. 4-butanediol, 
2-isopropyl- (C7) E1.7; 1. 4-butanediol, 2-isopropyl- (C7) POi; 1. 4-butanediol. 2- 
isopropyl- (C7) n-BOi.2; 1.4.butanediol. 2-methyl- (C5) (Me E5.10); 1.4- 
butanediol, 2-methyl- (C5) 2(Me Ei); 1. 4-butanediol, 2-methyl- (C5) PO3; 1.4- 
butanediol, 2-methyl- (C5) BO]; 1, 4-butanediol, 2-propyl- (C7) E1.5; 1,4- 
butanediol, 2-propyl- (C7) n-BOi.2; 1. 4-butanediol. 3-ethyl-l. methyl- (C7) E2-9. 
1. 4-butanediol. 3-ethyl-l -methyl- (C7) POj; 1. 4-butanediol, 3.ethyl-l -methyl- (C7) 
n-BOi.3; 2.3-butanediol (C4) (Me E5.10); 2,3-butanediol (C4) 2(Me Ej); 2.3- 
butanediol (C4) POj^, 2.3-butanediol (C4) BOi; 2.3-butanediol, 2,3-dimethyl- (C6) 
E3.9; 2,3-butanediol, 2,3-dimethyl- (C6) POi; 2.3-butanediol. 2,3-dimethyi- (C6) n- 
BO1.3; 2.3-butanediol, 2-methyl- (C5) (Me E1.5); 2.3-butanediol, 2-methyl- (C5) 
PO2; 2,3-butanediol, 2-methyl- (C5) BO 1; 

3. 1,2-pentanediol (C5) E3.10; 1,2-pentanediol, (C5) POi; 1.2- 
pentanediol. (C5) n.B02.3; 1.2-pentanediol, 2-methyl (C6) E1.3; 1,2-pentanediol, 2- 
methyl (C6) n-BOj; 1.2-pentanediol. 2-methyl (C6) BOj; 1.2-pentanediol. 3.methyl 
(C6) E1.3; 1,2-pentanediol, 3-methyl (C6) n-BOj; 1.2-pentanediol, 4-methyl (C6) 
E1.3; 1.2-pentanediol. 4-methyl (C6) n-BOi; 1,3-pentanediol (C5) 2(Me-Ei.2). 1.3- 
pentanediol (C5) P03_4; . 1.3-pentanediol, 2,2-dimethyl. (C7) (Mc-E]); 1.3- 
pentanediol, 2,2-dimethyl- (C7) POj; 1,3-pentancdiol, 2,2-dimethyl- (C7) n-B02-4; 

1.3- pcntanediol, 2,3-dimcthyl- (C7) (Me-E|); 1,3-pentanediol, 2,3-dimethyl- (C7) 
POi; 1.3-pentanediol, 2,3-dimethyl- (C7) n-B02_4; 1.3-pentanediol, 2,4-dimethyl- 
(C7) (Me-Ej); 1,3-pcntanediol, 2,4-dimethyl- (C7) POj; 1,3-pentancdiol. 2,4- 
dimethyl- (C7) n-B02-4; 1.3-pcntanediol, 2-ethyl- (C7) E2.9; 1.3-pentanediol. 2- 
ethyl- (C7) POj; 1.3-pentanediol, 2-ethyl- (C7) n-BOi.3; 1,3-pentanediol, 2-methyl- 
(C6) 2(Me-Ei^); 1,3-pentanediol, 2-methyl- (C6) PO2.3; 1.3-pentanediol, 2- 
methyl- (C6) BO\, 1,3-pentanediol. 3,4-dimethyl- (C7) (Mc-Ej); 1,3-pentanediol. 

3.4- dimethyl- (C7) POi; 1.3-pentanediol, 3,4-dimethyl- (C7) n-B02_4; 1,3- 
pentanediol, 3-methyl- (C6) (Me-Ei^); 1,3-pentanediol. 3-methyl- (C6) PO2.3; 1.3- 
pentanediol. 3-methyl- (C6) BOj; 1,3-pentanediol. 4,4-dimethyl- (C7) (Mc-Ej); 1,3- 
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pentanediol. 4.4-dimethyl- (C7) POi. l,3.pentanediol. 4.4^imethyl. (C7) n-B02^; 
1.3.penianediol. 4.methy|. (C6) (Me-Ei.6); l,3.penianediol. 4-methy|. (C6) PO2.3; 

1.3- pemanediol, 4.methyl- (C6) BOj. 1.4-pentanediol. (C5) 2(Me-Ei.2); L*- 
pentanedioi (C5) POs^; 1 .4.pentanedioI. 2,2-dimethyl- (C7) (Me-E]); 1.4- 
pentanediol. 2,2-dimethyI- (C7) POi; 1 .4.pentanedioI. 2.2-dimethyl- (C7) n-B02^; 

1.4- pentanediol, 2,3-dimethyI- (C7) (Me-Ei); 1,4-pentanediol. 2.3-dimethyl- (C7) 
POi; 1.4.pentanedioI, 2. 3 -dimethyl- (C7) n-B02^; 1 ,4-pentanedioI. 2.4-diinethyI- 
(C7) (Me-Ej); 1,4-pcntanedioI. 2,4-dimethyl. (C7) POi; 1,4-pentanediol. 2,4- 
dimethyl- (C7) n-B02-4; 1,4-pcntanediol, 2-methyl- (C6) (Me-Ei^); 1.4- 
pentanediol, 2-methyl. (C6) PO2.3; 1.4-pentanediol. 2-methyl- (C6) BOj; 1,4- 
pentanediol. 3.3.dimethyl- (C7) (Me-Ei); l,4.pentanediol. 3.3-dimethyI- (C7) PO]; 

1.4- pentanediol. 3.3.dimethyl- (C7) n-B02^; 1.4-pentanediol, 3.4-dimethyl- (C7) 
(Me-Ei); 1,4-pentanediol. 3.4-dimethyl. (C7) POi; 1,4-pcntanediol, 3.4-dimethyl- 
(C7) n-B02-4; 1,4-pentanediol, 3-methyl. (C6) 2(Me.Ei^); l,4.pentanediol, 3. 
methyl- (C6) PO2.3; 1,4-pentanediol. 3.methyl- (C6) BOi; 1.4-pentanediol, 4- 
methyl- (C6) 2(Me-Ei^); 1.4-pentanediol, 4-mcthyl- (C6) PO2.3; 1.4-pentanediol, 
4-methyl- (C6) BO]; 1,5-pentanediol, (C5) (Me-E4.io); 1.5-pentanediol (C5) 2(Mt- 
Ei); 1,5-pentanediol (C5) PO3; 1.5-pcntanediol, 2,2-dimethyl- (C7) E1.7; 1.5- 
pentanediol, 2.2-dimethyl. (C7) POi; 1,5-pcnianediol. 2.2-dimethyl- (C7) n-BOi.2; 

1.5- pentanediol, 2,3-dimethyl. (C7) E1.7; l.S.pcntanediol, 2,3-dimethy|. (C7) POi; 
1,5-pentanediol, 2,3-dimethyl- (C7) n-BOi.2; 1.5-pentanedioI, 2,4-dimethyl- (C7) 
E1.7. 1,5-pcntanediol, 2,4-dimethyl- (C7) POi; l.S.pentanediol, 2,4.dimethyl- (C7) 
n-BOi.2. 1.5.pentanediol, 2-ethyl- (C7) E1.5; 1,5-pentanediol. 2-ethyl- (C7) n-BOi. 
2; 1.5-pentanediol, 2.methyl- (C6) (Me-Ej^); 1,5-penianediol, 2-methyl- (C6) PO2. 
1,5-pentanediol, 3.3-dimethyi- (C7) E1.7; 1.5-pentanediol. 3.3-dimethyl- (C7) POj; 
1.5-pentanediol. 3.3-dimethyi- (C7) n.BOi.2; 1.5-pentanediol, 3-methyl- (C6) (Me- 
Ej^); 1,5-pentanediol, 3-methyl- (C6) PO2; 2,3-pentanediol. (C5) (Me-Ei.3); 2,3- 
penianedioi, (C5) PO2; 2,3.pentanediol. 2-methyl- (C6) E1.7; 2,3-pentanediol. 2- 
methyl- (C6) POj; 2.3-pcntanediol, 2-methyl- (C6) n-BOi.2; 2.3-pentanediol. 3- 
methyl- (C6) E1.7; 2,3-pentanediol. 3-methyl- (C6) POj; 2,3-pentanediol, 3-methyl- 
(C6) n-BOi.2; 2.3-pentanediol. 4.methyl- (C6) E1.7; 2,3-pentanediol, 4-mcthyl- 
(C6) POj; 2,3-pcntanediol, 4-methyl- (C6) n-BOi.2, 2.4-pcntanediol, (C5) 2(Me- 
E]^); 2.4-pentanedioI (C5) PO4; 2.4-pentanediol, 2.3-dimethyl- (C7) (Me-Ej^); 
2.4-pentanediol. 2.3-dimethyl- (C7) PO2; 2,4-pentanediol. 2.4-dimethyl- (C7) (Me- 
Ei^); 2.4-pentanediol. 2.4-dimethyl- (C7) PO2; 2.4-pentanedioI, 2-methyl- (C7) 
(Me-E5.io); 2.4-pentanediol. 2-methyI- (C7) PO3; 2.4-pentanediol. 3.3-dimethyl- 
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(C7) (Me-E,^); 2.4.penianediol, 3. 3 -dimethyl-. (C7) PO2. 2,4-pentanediol 3- 
methyl- (C6) (Me-Es. 1 0); 2.4-pentanedioI, 3-methyI- (C6) PO3 ; 

4. 1.3-hexanediol (C6) (Me-Ej.s). 1.3-hexanedioI (C6) PO2 13- 
hexanediol (C6) BOj; 1.3-hexanediol, 2-methyl- (C7) £3.9; 1.3-hexanediol 2- 
methyl- (C7) POj; 1.3-hexanediol. 2-methyl- (C7) n-BO,.3; 1,3-hexanediol' 2- 
methyl- (C7) BOj; 1.3-hexanediol. 3-methyl- (C7) £3.9; 1.3-hexanedioI. 3-methyl- 
(C7) PO,; 1.3-hexanedioI. 3-methyl- (C7) n-BOi.3. 1.3-hexanediol. 4-methyl- (C7) 
E2.9; 1.3-hexanediol, 4-methyl- (C7) PO,; 1.3.hexanediol, 4-methyl- (C7) n-BOj 3 
1.3.hexanediol. S-methyl- (C7) E2.9; 1,3-hexanediol. 5-methyI. (C7) PO, 1 3- 
hexanediol, S-methyl- (C7) n-BO,. 3; 1.4.hexanediol(C6) (Me-Ej.s); 1 .4-hexanedioI 
(C6) PO2; 1.4.hexanedioI (C6) BO,; 1.4.hexanedioI. 2-methyl- (C7) £3 9; 1 4- 
hexanediol, 2-methyl- (C7) PO,; 1,4-hexanediol. 2.methyl- (C7) n-BO,.3. 1.4- 
hexanediol, 3-methyl- (C7) E2.9; 1.4-hexanediol. 3-methyl. (C7) PO, 1 4- 
hexanediol, 3.methyl- (C7) n-BOj.3; 1.4-hexanediol, 4-methyl. (C7) E2.9; l!4- 
hexanediol. 4.methyl- (C7) PO,; 1.4-hexanediol. 4.methy|. (C7) n-BO,.3; 1.4. 
hexanediol, S.methyl- (C7) £3.9; 1.4-hexanedioI. S-methyl- (C7) PO,; l.V 
hexanediol, S-methyL (C7) n.B0,.3; l.S-hexanediol (C6) (Me-E,.5); 1.5-hexanedioI 
(C6) PO2; l.S-hexanediol (C6) BO,; l.S-hexanediol, 2.methyl- (C7) E2.9; l.S- 
hexanediol, 2-methyl- (C7) PO,; l,S.hexanediol. 2-methy|. (C7) n-B0,.3; l.S- 
hexanediol, 3-methyl- (C7) E2.9; l.S-hexanediol. 3-methyI. (C7) PO,. l.S- 
hexanediol. 3-methyl- (C7) n-BOi.3; l.S-hexanediol. 4-methyl- (C7) E2.9. l.S- 
hexanediol, 4-mcthyl- (C7) PO,; l.S-hexanediol. 4-methyl. (C7) n-BO,.3; U- 
hexanediol, S.methyl- (CI) Ej.g, l.S-hexanediol. S-methyl- (C7) PO,; l.S- 
hexanediol. S-methyl- (C7)n-BO,.3; 1,6-hexanediol (C6) (Me-£i.2); 1.6-hexancdiol 
(C6) PO,.2; 1,6-hexanediol (C6) n-B04. 1.6.hexanediol, 2-methyl- (C7) £,.5; 1.6- 
hexanediol, 2-mcthyl- (C7) n-B0,.2; 1.6-hexanediol, 3-methyl- (C7) £,.5. 1.6- 
hexanediol, 3-methyl- (C7) n-B0,.2; 2.3-hexanediol (C6) £,.5. 2.3-hexanedioi (C6) 
n-BO,; 2,3-hexanediol (C6) BO,; 2.4-hexanediol (C6) (Me-Ej.s). 2.4-hexanediol 
(C6) PO3; 2.4-hexanediol, 2-methyl- (C7) (Me-Ej.2); 2.4-hexanediol 2-methy|. (C7) 
PO1.2; 2.4-hexanediol. 3-methyl. (C7) (Mc-E,.2). 2.4-hexanedioI 3-methyl- (C7) 
PO1-2; 2.4-hexanediol. 4-methyl- (C7) (Me-Ei.2). 2.4-hexanediol 4.methyl. (C7) 
POj.2; 2,4-hexanedioI. 5-methyl- (C7) (Me-£,.2); 2.4-hexanediol S-methyl- (C7) 
POj.2; 2,S-hexanedioI (C6) (Mt-E^.g). 2,5-hexanediol (C6) PO3; 2.5-hexanediol. 2- 
methyl- (C7) (Me-£j.2); 2. 5 -hexanediol 2-methyl- (C7) POj.2; 2.S-hexanediol. 3- 
methyl- (C7) (Me-E,.2); 2,S-hexanediol 3-mcthyl- (C7) PO,.2; 3.4-hexanediol (C6) 
EOl-S; 3,4-hexanediol (C6) n-BO,; 3,4-hexanedioI (C6) BO,; 
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5. 1.3-heptanediol (C7) E1.7; 1.3-hepianediol (C7) POj. 1,3- 
heptanediol (C7) n-BOi.2; 1.4-heptanediol (C7) E1.7; 1 ,4.hepunediol (C7) POj, 
1,4-heptanediol (C7) n-BOi.2; 1,5-heptanediol (C7) E1.7; 1.5-heptanediol (C7) 
POi. 1.5-heptanediol (C7) n-BOi.2; 1.6-hepianedioI (C7) E1.7; 1.6-heptanedioI 
(G7) POj; 1.6-heptanedioI (C7) n-BOi.2; 1.7-heptanediol (C7) Ej.j. 1.7- 
heptanediol (C7) n-BOi; 2.4.heptanedioI (C7) E3.10; 2,4.heptanedioI (C7) (Me-Ei); 

2.4- heptanediol (C7) POj; 2.4-heptanedioI (C7) n-BOs; 2.5-heptanediol (C7) E3.10; 

2.5- heptanediol (C7) (Me-Ej); 2.5.heptanediol (C7) POi; 2,5-heptanediol (C7) n- 
BO3; 2.6-heptanediol (C7) E3.10; 2.6-heptanediol (C7) (Me-Ei); 2.6-heptanediol 
(C7) POi; 2,6-heptanediol (C7) n.B03; 3.5.heptanediol (C7) E3.10; 3,5-heptanediol 
(C7) (Me-E 1 ); 3.5-heptanalioI (C7) PO j ; 3.5-heptanediol (C7) n-B03; 

6. 1.3-butanediol. 3-methyl-2-isopropyl- (C8) POj; 2.4-pcntancdioI, 
2,3,3-irimethyl. (C8) POi; 1,3-butanediol, 2.2-diethy|. (C8) E2.5; 2,4-hexanediol. 

2.3- dimcthyl- (C8) E2.5; 2.4-hexanediol, 2,4-dimethyl- (C8) E2.5; 2.4-hexanediol, 
2.5-dimethyl. (C8) E2.5; 2,4.hexanediol, 3.3-dunethyI- (C8) E2-5; 2.4-hexanedioI, 

3.4- dimelhyl. (C8) E2.5; 2,4-hexanediol, 3,5-dimethyl- (C8) E2.5; 2.4-hexanediol. 

4.5- dimethy|. (C8) E2.5; 2,4-hexanediol, 5,5-diinethyl. (C8) E2.5; 2,5-hcxanediol. 
2,3.dimethyl- (C8) E2.5; 2.5-hexanedioI, 2.4-dimethyl- (C8) E2.5; 2.5-hexanediol. 
2.5-dimethyl- (C8) E2.5; 2,5-hexanediol, 3.3-dimethyl- (C8) E2-5; 2.5-hexanediol. 
3.4-dimethyl- (C8) E2.5; 3,5-heptanediol, 3.methyi. (C8) E2.5; 1.3-butanediol. 2.2- 
diethyl- (C8) n-BOi.2; 2.4-hexanedioI, 2,3-diinethyl- (C8) n-BOi.2; 2.4-hexanediol. 
2.4-dimethyl. {C8) n-BOi.2; 2.4-hcxanediol, 2,5-dimethyl- (C8) n-BOi.2. 2.4- 
hexanediol, 3,3-dimethyI- (C8) n-BOi.2; 2.4-hexanedioI. 3.4-dimethyl- (C8) n-BOj. 
2; 2,4-hexanediol, 3,5-dimethyl- (C8) n-BOi.2; 2.4-hexanediol. 4.5-dimethyl- (C8) 
n-BOi.2; 2.4-hexanediol. 5.5-dimethyl-, n-BOi.2; 2,5-hexanediol. 2,3-dimcthyl- 
(C8) n.BOi.2; 2.5-hexanediol. 2.4-diniethyl. (C8) n-BOi.2; 2,5-hexanediol, 2,5- 
dimethyK (C8) n-BOi.2; 2.5-hexanediol, 3.3.dimethyl- (C8) n-BOi.2; 2,5- 
hexanediol, 3,4-dimethyl- (C8) n-BOi.2; 3.5-heptanediol, 3-methyl- (C8) n-BOi.2; 
1,3-propanediol, 2-(l,2-dimethylpropyl)- (C8) n-BOj; 1.3-butanediol, 2-eihyl-2.3- 
dimcthyl- (C8) n-BOj; 1,3-butanediol, 2-methyl-2-isopropyl- (C8) n-BOj. 1,4- 
butanediol, 3-methyl-2-isopropyl- (C8) n-BO]; 1,3-pentanediol, 2.2,3-trimethyl- 
(C8) n-BOi; 1.3-pcntanediol. 2.2.4-trimethyl- (C8) n-BOi; 1.3-pentanediol. 2,4,4- 
trimethyl- (C8) n-BOj; 1,3-pentanediol. 3.4,4-trimethyl- (C8) n-BOj; 1,4- 
pentanediol, 2.2,3-trimethyl- (C8) n-BOj; 1 .4-pentanediol, 2,2,4-trimethyl- (C8) n- 
BOi; 1, 4-pentanediol, 2,3,3-trimethyl- (C8) n-BOi; 1, 4-pentanediol, 2,3.4-trimethyl- 
(C8) n-BOi; 1. 4-pentanediol, 3,3.4-trimethyl- (C8) n-BOj; 2,4-pentanediol. 2.3.4- 
trimethyl. (C8) n-BOi; 2.4-hexanediol. 4-ethyl- (C8) n-BOj; 2.4-heptanediol. 2- 
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methyl- (C8) n-BOi, 2,4.heptanediol, 3-methyl- (C8) n-BOi; 2,4.heptanediol, 4- 
methyl- (C8) n-BOj, 2,4-heptanediol, S-methyU (C8) n-BOi; 2,4-heptanediol, 6- 
mcthyl- (C8) n-BOi; 2,5-heptanediol, 2-mcthyI- (C8) n-BOj; 2,5-heptanediol, 3- 
methyl- (C8) n-BOj; 2.5-heptanediol, 4-methyI- (C8) n-BOj; 2,5-heptanediol, 5- 
methyl- (C8) n-BOj; 2,5-heptanedioU S-methyU (C8) n-BOj; 2,6-hepiancdiol, 2- 
methyl- (C8) n-BOj; 2,6-hcptancdiol, S-methyl- (C8) n-BOj; 2,6-heptanediol, 4- 
methyj. (C8) n-BOj; 3,5-heptanediol, 2-mcthyi. (C8) n-BO]; 1,3-propanediol, 2- 
(1,2-dimethylpropyl)- (C8) E1.3; 1.3.butanediol, 2-cthyl.2,3-dimethy|. (C8) £1,3, 
1,3-butanediol, 2-methyl.2.isopropyl- (C8) E1.3; lAbutanediol, 3-methyl-2. 
isopropyl- (C8) E1.3; l,3.pentanedioI, 2.2,3-trunethyl. (C8) E1.3; 1,3-pentanediol, 
2,2,4.irimethyl- (C8) E1.3; 1.3.pcntanedioI, 2,4,4.trimethyl- (C8) E1.3; 1,3- 
pcntanediol, 3,4,4-trimethyl- (C8) E1.3; 1.4-pcnianediol, 2,2,3-trimethyl. (C8) E1.3; 
1.4.pcnianediol, 2,2,4-irimcthyl. (C8) E1.3; 1 ,4.penianedioU 2.3,3.trimcthyl- (C8) 
EI-3; 1,4-pentanediol, 2.3,4-mmcthy|. (C8) E1.3; K4-pcnianedioI, 3,3.4-trinicthyl- 
(C8) Ei,3; 2,4-pcntanediol, 2,3,4.trimethyl- (C8) E1.3; 2,4.hcxanediol, 4.ethyU (C8) 
E1.3; 2,4.hcptanedioK 2.methy|. (C8) Ei^; 2,4.heptanediol, 3-mcthyl- (C8) E1.3. 
2,4.hcpunediol, 4-methyl- (C8) E1.3; 2,4-hcptanediol, 5-methyl- (C8) Ejo; 2,4- 
heptanediol. S-methyU (C8) £1,3; 2,5.hcptanedioU 2-mcthyl- (C8) E1.3. 2,5- 
hepunediol, 3.meihyl- (C8) E1.3; 2,5.hcptancdiol, 4-mcthyl- (C8) E1.3; 2.5- 
hcptanediol, 5-mcthyl- (C8) E1.3; 2,5-hepiancdioI, 6-mcthyI- (C8) E1.3; 2,6- 
heptanediol, 2-mcihyl. (C8) E1.3; 2,6-hepianediol, 3-methyl- (C8) E1.3. 2,6- 
heptanediol. 4.mcthyl. (C8) E1.3; and/or 3,5-hepianediol, 2-mcthyl- (C8) E1.3; ^ 

7. mixtures thereof; 
EX aromatic diols including: 1 -phenyl- 1,2-ethancdiol; l-phenyl-1,2. propanediol, 
2-phenyl- 1 ,2-propanediol; 3-phenyl- 1 ,2-propancdiol; 1 -<3-methylphenyi>- 1 ,3- 
propanediol, 1 -<4-m'cthyl phenyl)- 1 ,3-propanediol; 2-methyl- 1 -phenyl- 1 ,3- 

propanediol, 1 -phenyl- 1 ,3-butanedioI; 3-phenyl- 1 ,3-buLanedioI; 1 -phenyl- 1 ,4- 
butanediol, 2-phenyl- 1,4-butanediol; and/or l-phenyI-2,3-butanediol; 
X. principal solvents which are honK)iogs, or analogs, of the above siructures 
where one, or more, CH2 groups are added while, for each CH2 group added, rwo 
hydrogen atoms are removed from adjacent carbon atoms in the molecule to form 
one carbon-carbon double bond, thus holding the number of hydrogen atoms in the 
molecule constant, including the following: 

1,3-Propanediol, 2,2-di-2-propenyl-; 1,3-Propanediol, 2-(l-pentenyl)-, 1,3- 
Propanediol, 2.<2-methyl-2-propenyl)-2-{2-propenyl)-; 1,3-Propanediol, 2-<3-methyl- 

1- butenyl>; 1,3-Propanediol, 2-(4-pentenyl)-; 1,3-Propanediol, 2-ethyl-2-(2-methyl- 

2- propcnyl)-; 1,3-Propanediol, 2-ethyl-2-(2-propenyl)-; 1,3-Propanediol, 2-methyI.2. 
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(3.mcthyl-3-butenyI)-; 1,3-Butanediol, 2,2-diallyl-, 1,3-Butanediol, 2-( 1 -ethyl- 1 - 
propenyl)-; 1,3-Butanediol, 2-(2-buienyl)-2-methyl-, 1,3-Butanediol, 2-(3-methyl-2- 
butenyl)-; 1,3-Buianediol, 2-elhy|.2-(2-propcnyl)-; 1,3-Butanediol, 2-methyl-2-(l- 
niethyl-2-propcnyl)-; 1,4-Butanediol, 2,3-bis(l-methylethylidene>-; 1,4-Butanediol, 
2-(3-mcthyI-2-butcnyl)-3-methylcne-; 2-Butcne-l,4-diol, 2-(l,l-dimeihylpropyl)-, 2- 
Butene-l,4-dtol, 2-(l-methylpropyl>-; 2-Butene-l,4-diol, 2-butyl-; 1,3-Pentanediol, 
2-cthenyI-3-cthyl-; U3-Pemanediol, 2-cthcnyI-4,4-dimethyl-; 1 ,4-Pentanediol, 3- 
methyl-2-(2-propenyl>; 1,5-Pentanediol, 2-(l-propenyl>; 1,5-Pentanedioi; 2-(2- 
propcnyl)-; 1,5-Pentanediol, 2-cthylidcne-3-mcthyl-; l,S-Pentanediol, 2-propylidene-, 
2,4.Pcntancdiol, 3-cthyUdcnc-2,4-dimcthyl-; 4-Pentenc- 1 ,3-diol, 2-( 1 . 1 - 
dimcthylethyl)-; 4-Pcmcne-l,3-diol, 2-cthyI-2,3-dimethyl-; l,4.Hexanediol, 4-cthyI- 
2-methyIcnc-; l,5-Hcxadiene-3.4-diol, 2,3.5-trimethyl-; l,5-Hcxadicne-3.4-dioI, 5- 
cthyl-3-mcthyI-; l,S-Hexanediol, 2-<l-mcthylcthenyl)-; 1,6-Hexanediol, 2-cthenyl-, 1- 
Hcxenc-3,4^ol, 5,5-dimcthyl-; l-Hexene-3,4-dioU 5,5-dimcthyl-; 2-Hcxene-l,5- 
diol, 4-cthenyl-2,5-dimethyl-; 3-Hcxene-l,6-<iiol, 2-cthenyI-2,5-dimcthyl-; 3-Hcxcne- 
1.6-diol, 2-cthyl-; 3-Hexcne-l,6-diol, 3,4-diincthyl-; 4-Hcxcnc-2.3-diol, 2,5- 
dimethyl-; 4-Hcxcnc-2,3-diol, 3,4-duncthyl-; 5-Hcxcne-l,3-diol, 3-(2-propcnyl)-; 5- 
Hexcnc-2,3-diol, 2,3-dinicthyl-; 5-Hcxcnc-2,3-diol, 3,4-dimethyl-; 5-Hexcne-2.3- 
diol, 3,5-dimcthyI-; 5-Hexcne-2,4-diol, 3-cthcnyl-2,5-diincthyl-; 1,4-Hcpunediol, 6- 
methyl-5-methyiene-, l,5-Hepiadiene-3,4-<iiol, 2,3-dinicthyI-; l,5-Hepiadiene-3,4- 
diol, 2,5^imethyl-; l,5-Hcptadiene-3,4-dioU 3,5-diincxhyl-; 1,7-Hcplancdiol, 2,6- 
bis(meihylcnc)-; 1,7-Hcpunediol, 4-incthylcnc-; l-Hcptcne-3,5-diol, 2,4^imethyl-; 
1 -Heptcne-3,5-diol, 2,6-dimethyI-; l-Hepiene-3,5-diol, 3-cthcnyl-5-mcthyl. 1 - 
Heptene-3,5-<iiol, 6,6-dimethyl-; 2,4-Hepladicne-2,6-diol, 4,6-dinicthyl-; 2,5- 
Heptadiene-17-diol, 4,4-dimcthy|.; 2,6-Hepiadienc-l,4-diol, 2,5,5-irimethyl-. 2- 
Hcplcnc-l,4-diol, 5,6-dimethyl-; 2-Hepiene-l,5-diol, 5-cthyI-; 2-Heptene-1.7-diol, 2- 
melhyl-, 3-Hcpicnc-l,5-diol, 4,6-dimcthyl.; 3-Hcptene-l,7-dioK 3.mcthy|.6- 
methylcne-; 3-Hcptcne-2,5-diol, 2,4.difncthyl-; 3.Heptcne-2,5-diol, 2.5.dimethyl-; 3- 
Heptcnc-2.6-diol, 2,6-dimcthyl.; 3-Heptenc-2,6-diol, 4,6-dimethyl.; 5-Heptcnc-l,3- 
diol, 2.4-dimcthyl.; 5-Heptene-l,3-diol, 3,6-dimethyl-; 5.Hcptene-1.4-dioI, 2.6- 
dimethyl-; 5^Hcptene-l,4-dioI, 3.6-dimethyl-; 5-Heptene-2,4-<iioI, 2,3-dimethyl-, 6- 
Heptene-1.3-diol, 2,2-dimethyU; 6-Hepiene-l,4-diol, 4^2-propenyI>-; 6-Heptcne- 
1,4-diol, 5,6Hlimcthyl.; 6-Heptenc-l,5-diol, 2,4-dimethyl-; 6.Heptcnc-l,5-diol, 2- 
ethylidene-6-methyl-; 6-Heptene-2,4-diol, 4-(2-propcnyl>; 6-Heptene-2,4-diol, 5,5- 
dimclhyl-; 6.Heptenc-2,5-diol, 4,6-dimcthyl-; 6-Heptcne-2,5^iol, 5-cthenyl-4- 
mcthyl-; 1,3-Octancdiol, 2.methylcne-; l,6-Octadicne-3,5-dioI, 2,6-dimcthyI-; 1,6- 
Octadienc-3,5-<iiol, 3,7-dimelhyl-; l,7-Octadicne-3,6-diol, 2,6-dimethyl-; 1,7- 
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Oc:tadiene-3,6-diol, 2.7-dimethyl-. l,7-Octadiene-3,6-dioI, 3,6-dimethyl-; 1-Oacne- 

3.6- diol, 3-ethenyl-, 2,4,6-Oaatriene-l,8-diol, 2,7-dimethyl-, 2,4-Ocudiene-l,7-diol, 

3.7- dimethyl-; 2,5-Octadiene-l,7-diol. 2.6.dimethyl-; 2,5-Octadiene-l,7.diol, 3.7- 
dimethyl-, 2,6-Octadiene-l,4-diol, 3,7-dinicthyl- (Rosiridol); 2,6-Octadiene-l,8-diol, 
2-methyl-; 2,7-Oaadiene- 1 ,4-diol, 3,7-diinethyl-; 2,7-Ocudiene- 1 .5-diol, 2,6- 
dimethyl-; 2,7.0ctadiene-l,6-diol, 2,6-dimethyl- (8-HydroxylinalooI); 2,7-Octadienc- 
l,6^diol, 2,7.dimethyl-; 2.0ctene-1.4-diol; 2-Octcne-1.7-diol; 2-Octene-1.7-diol, 2- 
methyl-6-methylene-; 3,5.0ctadiene-l,7-diol, 3.7^imethyl-; 3,5-Octadiene-2,7-diol, 
2,7.dimethyl-; 3,5-Octanediol, 4-incthylene-; 3,7.0ctadicne-1.6-dioI, 2,6-dimethyl-, 
3.7.0cUdiene-2,5.diol, 2,7-diniethyl.; 3,7-Octadiene-2,6-dioI. 2,6^imethyl-. 3- 
Oaene-l,5-diol. 4.methyl-; 3-Octene-l,5-diol, 5-methyI-; 4,6-Octadiene-l,3-diol. 
2,2-dimethyl-; 4,7.0ciadiene-2,3-diol, 2,6-dimcthyl-; 4,7-Octadiene-2,6.diol, 2,6- 
dimethyl-, 4.0ctene-1.6.diol, 7-methyl-; 2,7.bis(methylenc)-; 2-incthylene-, 5,7- 
Octadiene-l,4-diol, 2,7-dimethyl.; 5,7.Ctetadiene-l,4-diol 7.methyl-; 5-Oaenc-l,3. 
diol; 6-Oaene-U3-diol. 7.methyl-; 6-Octcnc-l,4^iol, 7.methyl-; 6-Octene-l,5-diol; 
6.0ctene-l,5-diol, 7-mcthyl.; 6-Octcne-3,5-dioI, 2.methyl-; 6-Octcnc.3,5.diol, 4- 
methyl-; 7.0ctene-l,3-diol, 2-mcthyl-; 7-Oaene-l,3^iol, 4-mcthyl-; 7.0ctcne-1.3- 
diol. 7-methyl-; 7-Ortene-l,5^iol; 7-Oaenc-l,6.dioI; 7.0ctene-1.6.diol, S-methyl-; 
7.0ctene-2.4-diol, 2-methyl-6-methylene-; 7-Oacne-2,5-diol, 7-mcthyl-. 7-Octene- 
3,5.diol, 2-methyl-, l-Nonene-3,5-diol; l-Nonene-3,7-diol; 3-Nonene-2,5-diol; 4.6- 
Nonadicne-l,3.diol, S-mcthyl-; 4-Nonene-2,8-diol; 6.8-Nonadiene-l,5-diol; 7- 
Nonene.2.4-diol; 8-Noncne-2,4.diol; 8-Nonene-2,5.diol; l,9-Decadienc-3.8-diol; 
and/or 1.9.Decadicne-4,6-dioI; and 

XI. mixtures thereof; 

C. optionally, but preferably, an effective amount, sufficient to improve clarity, 
of low molecular weight water soluble solvents like ethanol. isopropanol. propylene 
glycol. 1,3-propanediol, propylene carbonate, etc.. said water soluble solvents being 
at a level that, will not form clear compositions by themselves; 

D. optionally, but preferably, an effective amount to improve clarity, of water 
soluble calcium and/or magnesium salt, preferably chloride; and 

E. the balance being water. 

Preferably, when the fabric softener active is one in which R is hydrogen, or 
hydroxy alkyl, and especially when the Y group is an amido group, the solvent is not 
a mono-ol, especially t-butanol, or 2-methyl-pentanediol. 

Preferably, the compositions herein are aqueous, translucent or clear, 
preferably clear, compositions containing from about 3% to about 95%. preferably 
from about 5% to about 80%, more preferably from about 1 S% to about 70%. and 
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even more preferably from about 40% to about 60%. water and from about 3% to 
about 40%, preferably from about 10% to about 35%. more preferably from about 
12% to about 25%, and even more preferably from about 14% to about 20%. of the 
above principal alcohol solvent B. These preferred products (compositions) are not 
translucent or clear without principal solvent B. The amount of principal solvent B 
required to make the compositions translucent or clear is preferably more than 50%, 
more preferably more than about 60%, and even more preferably more than about 
75%, of the total organic solvent present. 

The principal solvents are desirably kept to the lowest levels that provide 
acceptable stabUity/clarity in the present compositions. The presence of water exerts 
an important effea on the need for the principal solvents to achieve clarity of these 
compositions.. The higher the water content, the higher the principal solvent level 
(relative to the softener level) is needed to attain product clarity. Inversely, the less 
the water content, the less principal solvent (relative to the softener) is needed. 
Thus, at low water levels of from about 5% to about 15%, the softener active-to- 
principal solvent weight ratio is preferably from about 55:45 to about 85:15. more 
preferably from about 60:40 to about 80:20. At water levels of from about 15% to 
about 70%, the softener active-to-principal solvent weight ratio is preferably from 
about 45:55 to about 70:30, more preferably from about 55:45 to about 70:30. But 
at high water levels of from about 70% to about 80%. the softener active-to-principal 
solvent weight ratio is preferably from about 30:70 to about 55:45, more preferably 
from about 35:65 to about 45:55 At higher water levels, the softener to principal 
solvent ratios should be even higher. 

Some of the above solvents are new compounds and/or mixtures of 
compounds, as discussed hereinafter. 

The pH of the compositions should be from about 1 to about 7. preferably 
from about 1.5 to about 5, more preferably from about 2 to about 3.5. 

DETAILE D DESCRIPTION OF THE INVENTION 
I FABRIC SOFTENING ACTIVE 

The present invention contains as an essential component from about 2% to about 
80%, preferably from about 13% to about 75%. more preferably from about 17% to 
about 70%. and even more preferably from about 19% to about 65% by weight of 
the composition, of a fabric softener active selected from the compounds identified 
hereinafter, and mixtures thereof 

(A) Diester Ouatemarv Ammonium Fabric Softening Active 
Compound (DEOA^ 
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(1) The first type of DEQA preferably comprises, as the principal aaive, 
compounds of the formula 



(R)4.m-N<*)-I(CH2)n-Y-RVi 



c(-) 

(1) 



wherem: each R substituent is H or a shon chain Ci^g. preferably Cj-Cj alkyl or 
hydroxyalkyi group, e.g.. methyl (most preferred), ethyl, propyl, hydroxyethyl, and 
the like, benzyl or mixtures thereof, each m is 2 or 3; each n is from 1 to about 4 
preferably 2; each Y is .CMO)C-, -(R)NKO)C-. -C(0)-N(RK or -C(0}.0-' 
preferably .0(0)C-. but not -0C(0)0-; the sum of carbons in each rI. plus one 
when Y is ^O^OK- or -(R)NKO)C-. is C6-C22. preferably Cu-Cza but no more 
than one YR' sum being less than about 12 and then the other YRI sum is at least 
about 16, with each r1 being a long chain C8-C22 (or C7-C2i)hydrocarbyl. or 
substituted hydrocarbyl substituent. preferably Cjo-Cjo (or C9-C19) alkyl or 
alkenyl. most preferably Ciz-Cn (or C„^i7) alkyl or alkenyl, nnd where, when 
said sum of carbons is Cig-Cig and r1 is a straight chain alkyl or alkenyl group, the 
Iodine Value (hereinafter referred to as IV) of the parent fatty acid of this r1 group 
IS preferably from about 20 to about 140, more preferably from about 50 to about 
130; and most preferably from about 70 to about 115. (As used herein, the Iodine 
Value of a "parent" faity acid, or "corresponding" fatty add, is used to define a level 
of unsaturauon for an r1 group that is the same as the level of unsaturation that 
would be present in a fatty acid containing the same R 1 group.) 

The counterion. X<-) above, can be any softener-compatible anion, preferably 
the anion of a strong acid, for example, chloride, bromide, methylsulfate. ethylsulfate, 
sulfiite. nitrate and the like, more preferably chloride. The anion can also, but less 
preferably, carry a double charge in which case X<-) represents half a group 

Preferred biodegradable quaternary ammonium fabric softening compounds 
can contain the group -<0)CR' which is derived from unsaturated, and 
polyunsaturated, fatty acids, e.g.. oleic acid, and/or partially hydrogenated fatty acids, 
derived from vegetable oUs and/or partially hydrogenated vegetable oils, such as. 
canola oil, saflQower oU. peanut oU. sunflower oU. com oU. soybean oU, tall oU. rice 
bran oU. etc. Non-limiting examples of DEQAs prepared from preferred fatty acids 
have the following approximate distributions: 



Fatty Acyl Group 

DEQAl DEQa2 DEQA3 DEQA^ DEQA^ 
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. 1 o 






CI2 


trace 


trace 


0 


0 


0 


C14 


3 


3 


0 


0 


0 


C16 


4 


4 


5 


5 


5 


C18 


0 


0 


5 


6 


6 


C14:l 


3 


3 


0 


0 


0 


C16:l 


11 


7 


0 


0 


3 


C18:l 


74 


73 


71 


68 


67 


C18;2 


4 


8 


8 


11 


11 


C18;3 


0 


1 


1 






C20:l 


0 


0 


2 


2 


2 


C20 and up 


0 


0 


2 


0 


0 


Unknowns 


0 


0 


6 


6 


7 


Total 


99 


99 


100 


100 


102 


rv 


86-90 


88-95 


99 


100 


95 


cis/trans (CI 8:1) 


20-30 


20-30 


4 


5 


5 


TPU 


4 


9 


10 


13 


13 



Mixtures of fatty acids, and mixtures of DEQAs that are derived from different 
fatty acids can be used, and are preferred. Nonlimiting examples of DEQA's that can 
be blended, to form DEQA's of this invention are as follows: 



FilTW Agyl Qrpyp DEOa JO DEOa H 

C14 0.1 

C16 11 25 

C18 4 20 

C14:l 0 0 

C16:l 1 0 

C18:l 27 45 

C18:2 50 6 

C18:3 7 0 

Unknowns 0 3 

Total 100 100 

rv 125-138 56 

cis/trans(C18:l) Not Available 7 

TPU 57 6 



DEQA^O is prepared from a soy bean fatty acid, and DEQA^^ is prepared 
from a slightly hydrogenated tallow fatty acid. 

Also optionally, but preferably, groups can comprise branched chains, e.g., 

from isostearic acid, for at least part of the groups. The total of aaive 

represented by the branched chain groups, when they are present, is typically from 
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about IVo to about 90%. preferably from about 10% to about 70%, more preferably 
from about 20% to about 50%. 



Fattv Acyl Group 


DEOAi2 


DE0A12 


DEQA. 


Isomyristic acid 




1-2 




Myristic acid 


7-11 


0.5-1 




Isopalmitic acid 


6-7 


6-7 


1-3 


Palmitic acid . 


4-5 


6-7 




Isosteanc acid 


70-76 


80-82 


60-66 


Stearic acid 




2-3 


8-10 


Isoieic acid 






.13-17 


Oleic acid 






6-12 


rv 


3 


2 


7-12 



DEQA 12 . DEQA'^ are prepared from diflferent commercially avaUablc 
isosteanc acids. 

The more preferred DEQAs are those that are prepared as a single DEQA 
from blends of all the different fatty acids that are represented (total fatty acid blend), 
rather than from blends of mbrtures of separate finished DEQA's that are prepared 
from different portions of the total fatty acid blend. 

It is preferred that at least a majority of the fatty acyl groups are unsaturated, 
e.g., from about 50% to 100%, preferably from about 55% to about 95%, more 
preferably from about 60% to about 90%, and that the total level of active containing 
polyunsaturated fatty acyl groups (TPU) be from about 3% to about 30%, preferably 
from about 5% to about 25%, more preferably from about 10% to about 18%. The 
cis/trans ratio for the unsaturated fatty acyl groups is usually important, with the 
cis/trans ratio being from 1:1 to about 50:1, the minimum being 1:1, preferably at 
least 3:1, and more preferably from about 4:1 to about 20:1. (As used herein, the 
"percent of softener active" containing a given group is the same as the 
pcrccnuge of that same r1 group is to the total r1 groups used to form all of the 
softener actives.) 

The unsaturated, including the preferred polyunsaturated, fatty acyl groups, 
discussed hereinbefore and hereinafter, surprisingly provide effective softening, but 
also provide better rewetting characteristics, good antistatic charaaeristics, and 
especially, superior recovery after freezing and thawing. 

The highly unsaturated materials are also easier to formulate into concentrated 
premixes that maintain their low viscosity and are therefore easier to process, e.g., 
pump, mixing, etc. These highly unsaturated materials with only the low amount of 
solvent that normally is associated with such materials, i.e., from about 5% to about 
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20Vo, preferably from about i% to about 25%, more preferably from about 10% to 
about 20%, weight of the total softener/solvent mixture, are also easier to formulate 
into concentrated, stable compositions of the present invention, even at ambient 
temperatures. This ability to process the actives at low temperatures is especially 
important for the polyunsaturated groups, since it mimimizes degradation 
Additional protection against degradation can be provided when the compounds and 
softener compositions contain effective antioxidants, chelants, and/or reducing 
agents, as disclosed hereinafter. 

The present invention can contain medium*chain biodegradable quaternary 
ammonium fabric softening compound, DEQA, as a preferred component, having the 
above formula (1) and/or formula (2). below, wherein: 

each Y is -CKO)C.. -{R)NKO)C% -C(0)-N(R>-, or -C(0>.0., preferably -O- 
(0)C-; 

m is 2 or 3, preferably 2; 

each n is 1 to 4, preferably 2; 

each R subsutuent is H or a Cj^g alkyl, preferably a methyl, ethyl, propyl, 
benzyl groups or nuxtures thereof, more preferably a C1-C3 alkyl group; 
each r1. or YR^ hydrophobic group is a saturated, C^-Ci^ preferably a C12. 
14 hydrocarbyl, or substituted hydrocarbyl substitucnt (the IV is preferably 
about 10 or less, more preferably less than about 5). [The sum of the carbons 
in the hydrophobic group is the number of carbon atoms in the R' group, or in 
the YRl group when Y is -OKO)C. or -(R)N-(0)C- 1 and the counterion, X", 
is the same as above. Preferably X' docs not include phosphate salts 
The saturated Cg-C 14 fatty acyl groups can be pure derivatives or can be 
mixed chainlengths. 

Suitable fatty acid sources for said fatty acyl groups are coco, lauric, caprylic, 
and capric acids. 

For C12-C14 (or C11-C13) hydrocarbyl groups, the groups are preferably 
saturated, e.g., the IV is preferably less than about 10. preferably less than about 5 

It will be understood that substituents R and R^ can optionally be substituted 
with various groups such as alkoxyl or hydroxyl groups, and can be straight, or 
branched so long as the r' groups maintain their basically hydrophobic character 
The preferred compounds can be considered to be biodegradable diester variations of 
ditallow dimethyl ammonium chloride (hereinafter referred to as "DTDMAC"). which 
is a widely used fabric softener. 

A preferred long chain DEQA is the DEQA prepared from sources containing 
high levels of polyunstaturation, i.e., N,N-di(acyl-oxyethyl)-N,N-dimethyl ammonium 
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chlonde. where the acyl is derived from fatty acids containing sufficient 
polyunsaturation. e.g., mixtures of tallow fatty acids and soybean fatty acids. 
Another preferred long chain DEQA is the dioleyl (nominally) DEQA. i.e.. DEQA in 
which N,N-di(oleoyI-oxyethyl).N.N-dimethyl ammonium chloride is the major 
ingredient. Preferred sources of fatty acids for such DEQAs are vegetable oUs. 
and/or partially hydrogenated vegetable oUs, with high contents of unsaturated, e.g.! 
oleoyi groups. Preferred medium chain DEQAs are dicocoyi DEQA (derived from 
coconut fatty acids), i.e.. N,N-di(coco^yl-oxyethyl)-N.N.dimethy! ammonium 
chloride, exemplified hereinafter as DEQa6 and N.NKli(lauroyl-oxyethyl)-N.N- 
dimethyl ammonium chloride. 

As used herein, when the diester is specified, it can include the monoester that 
IS present. Preferably, at least about 80% of the DEQA is in the diester form, and 
from 0% to about 20% can be DEQA monoester. e.g., one YRI group is either OH, 
or -C(0)OH, and, for Formula 1, m is 2. The corresponding diamide and/or mixed 
ester-amide can also include the aaive with one long chain hydrophobic group, e.g., 
one YRl group is either .N(R)H . or -C(0)OH. In the following, any disclosure, 
e.g., levels, for the monoester actives is also appUcable to the monoamide actives! 
For softening, under no/low detergent carry-over laundry conditions the percentage 
of monoester should be as low as possible, preferably no more than about 5%. 
However, under high, anionic detergent surfiictant or detergent buUder carry-over 
conditions, some monoester can be preferred. The overall ratios of diester to 
monoester are from about 100:1 to about 2:1. preferably from about 50:1 to about 
5:1, more preferably from about 13:1 to about 8:1. Under high detergent cany-over 
conditions, the di/monoester ratio is preferably about 11:1. The level of monoester 
present can be controlled in manufacturing the DEQA. 

The above compounds, used as the biodegradable quatemized ester-amine 
softening material in the practice of this invention, can be prepared using standard 
reaaion chemistry. In one synthesis of a di-ester variation of DTDMAC, an amine of 
the formula RN(CH2CH20H)2 where R is e.g., alkyl, is esterified at both hydroxyl 
groups with an acid chloride of the formula r1c(0)C1, to form an amine which can 
be made cationic by acidification (one R is H) to be one type of softener, or then 
quatemized with an alkyl halide, RX, to yield the desired reartion product (wherein 
R and R^ are as defined hereinbefore). However, it will be appreciated by those 
skilled in the chemical arts that this reaction sequence allows a broad selection of 
agents to be prepared. 

Yet another DEQA softener aaive that is suitable for the formulation of the 
concentrated, clear liquid fabric softener compositions of the present invention has 
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the above formula (1) wherein one R group is a Ci^ hydroxy alkyl group, preferably 
one wherein one R group is a hydroxyethyl group. An example of such a 
hydroxyethyl ester aaive is di(acyloxyethylX2-hydroxyethyl)methyl ammonium 
methyl sulfate, wherein the acyl group is the same as that of DEQaI. exempli6ed 
hereinafter as DEQA^. 

(2) The second type of DEQA aaive has the general formula: 

(2) 

wherein each Y, R, R^. and X<-) have the same meanings as before. Such 
compounds include those having the formula: 

[CH3)3 n(+)icH2CH(CH20(0)Cr1)0(0)Cr1] cK') 

where each R is a methyl or ethyl group and preferably each rMs in the range of 
Ci5 to C19. Degrees of branching and substitution can be present in the alkyl or 
alkenyl chains. The anion x(-) in the molecule is the same as in DEQA (1) above. 
As used herein, when the diester is specified, it can include the monoester that is 
present. The amount of monoester that can be present is the same as in DEQA (1) 
An example of a preferred DEQA of formula (2) is the "propyl" ester quaternary 
ammonium fabric softener active having the formula l,2-di(acyloxy).3- 
trimcthylammoniopropanc chloride, wherein the acyl group is the same as that of 
DEQA^, exemplified hereinafter as DEQA^. 

These types of agents and general methods of making them arc disclosed in 
U.S. Pat. No. 4,137,180, Naik et al., issued Jan. 30, 1979, which is incorporated 
herein by reference. . 

In preferred softener actives (1) and (2), each r1 is a hydrocarbyl, or 
substituted hydrocarbyl. group, preferably, alkyl, monounsaturated alkenyl, and 
polyunsaturated alkenyl groups, with the softener aaive containing polyunsaturated 
alkenyl groups being at least about 3%, preferably at least about 5%, more preferably 
at least about 10%, and even more preferably at least about 15%, by weight of the 
total softener active present; the actives preferably containing mixtures of groups, 
especially within the individual molecules, and also, optionally, but preferably, the 
saturated groups comprising branched chains, e.g., fi-om isostearic acid, for at 



^^YRl 
R N(*)CH2CH 
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least pan of the saturated groups, the total of aaivc represented by the branched 
chain groups preferably being from about 1% to about 90%, preferably from about 
lOVo to about 70%. more preferably from about 20% to about 50%. The 
DEQAs herein can contain a low level of fatty acid, which can be from unreacted 
starting material used to form the DEQA and/or as a by-product of any partial 
degradation (hydrolysis) of the softener active in the finished composition. It is 
preferred that the level of free fatty acid be low, preferably below about 10%, and 
more preferably below about 5%, by weight of the softener active 
n PRINCIPAL SOLVENT SYSTEM 

The compositions of the present invention comprise less than about 40%, 
preferably from about 10% to about 35%, more preferably from about 12% to about 
25%, and even more preferably from about 14% to about 20%, of the principal 
solvent, by weight of the composition. Said principal solvent is selected to minimize 
solvent odor impact in the composition and to provide a low viscosity to the final 
composition. For example, isopropyl alcohol is not very effective and has a strong 
odor. n-Propyl alcohol is more effective, but also has a distinct odor. Several butyl 
alcohols also have odors but can be used for effective clarity/stability, especially 
when used as part of a principal solvent system to minimize their odor. The alcohols 
arc also selected for optimum low temperature stability, that, is they are able to form 
compositions that are liquid with acceptable low viscosities and translucent, 
preferably clear, down to about 40T (about 4 4*C) and are able to recover after 
storage down to about 20T (about 6,T*C). 

The suitability of any principal solvent for the formulation of the liquid, 
concentrated, preferably clear, fabric softener compositions herein with the requisite 
stability is surprisingly seleaive Suitable solvents can be selected based upon their 
octanol/water partition coefficient (P). Octanol/water partition coefficient of a 
principal solvent is the ratio between its equilibrium concentration in octanol and in 
water. The partition coefficients of the principal solvent ingredients of this invention 
are conveniently given in the form of their logarithm to the base 10, logP. 

The logP of many ingredients has been reported; for example, the Pomona92 
database, available from Daylight Chemical Information Systems, Inc. (Daylight 
CIS), Irvine, California, contains many, along with citations to the original literature. 
However, the logP values are most conveniently calculated by the "CLOGP" 
program, also available from Daylight CIS.' This program also lists experimental 
logP values when they are available in the Pomona92 database. The "calculated 
logP" (ClogP) is determined by the fragment approach of Hansch and Leo (cf , A. 
Leo, in Comprehensive Medicinal Chemistry, Vol. 4, C. Hansch, P. G. Sammens, J. 
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B- Taylor and C. A. Ramsden, Eds., p. 295, Pergamon Press, 1990, incorporated 
herein by reference). The fragment approach is based on the chemical structure of 
each ingredient, and takes into account the numbers and types of atoms, the atom 
connectivity, and chemical bonding. The ClogP values, which arc the most reliable 
and widely used estimates for this physicochemical property, arc preferably used 
instead of the experimental logP values in the scleaion of the principal solvent 
ingredients which are useful in the present invention. Other methods that can be used 
to compute ClogP include, e.g., Crippen's fragmentation method as disclosed in J 
Chem. Inf Comput, Sci., 27, 21 (1987); Viswanadhan's fragmenution method as 
disclose in J. Chem, Inf Comput. Sci., 29, 163 (1989); and Broto's method as 
disclosed in Eur. J. Med. Chem. - Chim, Theor., 19, 71 (1984). 

The principal solvents herein are seleaed from those having a ClogP of from 
about 0,15 to about 0,64. preferably from about 0.25 to about 0.62, and more 
preferably from about 0 40 to about 0.60, said principal solvent preferably being 
asynunctric, and preferably having a melting, or solidification, point that allows it to 
be liquid at, or near room temperature. Solvents that have a low molecular weight 
and are biodegradable are also desirable for some purposes. The more asymmetric 
solvents appear to be very desirable, whereas the highly synunetrical solvents, having 
a center of symmetry. such as 1.7.heptanediol, or 1,4- 
bis(hydroxymethyl)cydohcxane, appear to be unable to provide the essentially clear 
compositions when used alone, even though their ClogP values fall in the preferred 
range. One can select the most suitable principal solvent by determining whether a 
composition containing about 27% di(oleyoyloxycthyl)dimethylammonium chloride, 
about 16-20% of principal solvent, and about 4^% cthanol remains clear during 
storage at about 40^F (about 4.4*C) and recovers from being frozen at about 0**? 
(about .18*^0. 

The most preferred principal solvents can be identified by the appearance of 
the freeze-dried dilute treatment compositions used to treat fabrics. These dilute 
compositions appear to have dispersions of fabric softener that exhibit a more uni- 
lamellar appearance than conventional fabric softener compositions The closer to 
uni-lameUar the appearance, the better the compositions seem to perform These 
compositions provide surprisingly good fabric softening as compared to similar 
compositions prepared in the conventional way with the same fabric softener active 
The compositions also inherently provide improved perfume deposition as compared 
to conventional fabric softening compositions, especially when the perfume is added 
to the compositions at, or near, room temperature. 
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Operable principal solvents are listed below under various listings, e.g.. 
aliphatic and/or alicycUc diols with a given number of carbon atoms, monols; 
derivatives of glycerine; alkoxylates of diols; and mixtures of all of the above The 
preferred principal solvents are in italics and the most preferred principal solvents are 
in bold type. The reference numbers are the Chemical Abstracts Service Registry 
numbers (CAS No.) for those compounds that have such a number. Novel 
compounds have a method identified, described hereinafter, that can be used to 
prepare the compounds. Some inoperable principal solvents are also listed below for 
comparison purposes. The inoperable principal solvents, however, can be used in 
mixtures with operable principal solvents. Operable principal solvents can be used to 
make concentrated fabric softener compositions that meet the stability/clarity 
requirements set forth herein. 

Many diol principal solvents that have the same chemical formula can exist as 
many stereoisomers and/or optical isomers. Each isomer is normally assigned with a 
different CAS No. For examples, different isomers of 4-methyI-2.3-hcxanediol are 
assigned to at least the foUowing CAS Nos: 146452-51-9; 146452-50-8; 146452-49- 
5, 146452-48-4; 123807-34-1; 123807-33-0; 123807-32-9; and 123807-31-8. 

In the following listings, for simplicity, each chemical formula is listed with 
only one CAS No. This disclosure is only for exemplification and is suflBcient to 
allow the praaice of the invention. The disclosure is not limiting. Therefore, it is 
understood that other isomers with other CAS Nos. and their mixtures, are also 
included. By the same token, when a CAS No. represents a molecule which contains 
some particular isotopes, e.g.. deuterium, tritium, carbon- 13, etc.. it is understood 
that materials which contain naturally distributed isotopes are also included, and vice 
versa. 

TABLE I 
MONO-OLS 

CAS No 

n-propcmol 7 1 -23 -8 

CA? N9- 

2-buUnol 15892-23^ 
2-meihyl-2-propanol 75-65-0 

Inoperablg Isomer 



2-methyl- 1 -propanol 



78-83-1 
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TABLE n 
C6 DIOLS 



Operable Isomerf 

2.3- butanediol, 2,3.dimethyl- 

JJ'butanedioi 2,3^m€thyi' 
J, 2'butanediol i. J-dimethyl- 
IJ'pentanectol 2-methyl' 
2,3'pentanediol i-methyl- 
2J-pentanedioi 4^ethyU 
2, S^hexanedioi 

3.4- hexanediol 

lt2-buUnedioU 2-etbyl- 
l^-pehunediol, 2-methyl- 
l>2-penUncdioI, 3*melhyl- 
l»2-penUnediol, 4-methyt- 
U-hexaDediol 



CAS No. 

76-09-5 

66553-15-9 

59562-82-2 

7795-8(M 

63521-37-9 

7795-79-1 

617-30-1 

922-17-8 

66553-16-0 

20667-05-4 

159623-53-7 

72110-08-8 

6920-22-5 



Inoperable Isomfry 

1.3. propanedioI, 2-cthyI-2-incthyl- 
1,3-propanedioI, 2-isopropyl- 
1,3-propanediol, 2-propyl- 
1,3-butanediol, 2,2-diinethyl. 
1,3-butanediol, 2,3.<iimcthyl- 

1 .3- butanedioI, 2-cthyl- 

1 .4. butancdiol, 2,2-dimcthyl- 

1.4- buianediol, 2,3-dimcthyl- 
1 ,4-butanediol, 2-cthyI- 
1,3-pcntanediol, 2-fncthyI- 
1,3-penUnediol, 3-mcthyl- 

1.3- pcntanediol, 4-methyl- 

1.4- pcntanediol, 2-methyl- 
1,4-pentanediol, 3-mcthyI- 

1.4- pentanediol, 4-mcthyI- 

1.5- pentanedioK 2*methyl- 
U5-pentanedioI, 3-mcihyl- 
2,4-pcntancdiol, 2-mcthyl- 
2,4-pentanediol, 3-mcthyI- 

1.3- hexanediol 

1.4- hexanediot 

1.5- hexanediol 
l«6-hexanedioI 
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2.4- hexanediol 

2.5- hexanediol 



TABLE m 
C7 DIOLS 



Operable Isomen 

1,3-propanediol, 2-butyl- 
1,3-propanediol, 2,2-diethyl- 
1,3-propanediol, 2-(l.methylpropyI). 
1,3-propancdiol, 2-(2-fnethylpropyl>. 

1.3- propanediol, 2-niethyl.2-propyl- 

1.2- buunediol, 2,3,3-trimethyl. 

1.4. butanediol, 2-ethyl-2-methyI. 

1.4- butanediol, 2-ethyl-3-methyl- 

1.4- butanediol, 2-propyl- 

1 ,4*butanediol, 2-isopropyl- 

1.5- pcnianediol, 2,2-dimcthyl- 

1.5. pcntanediol, 2,3-diinethyl- 
1,5-pcntanediol, 2,4-diincthyl- 
1.5-pcntanediol, 3,3^imethyl. 

2.3. pcntanediol, 2,3-dijncthyl- 

2.3- pcnianedioI. 2,4-dimethyl- 
2,3-pcnianedioK 3,4^inicthyl. 
2,3-pcntanediol, 4,4-dimcthyI- 

3.4. pcnuncdiol, 2,3.dimethyl- 

1.5- pcntanediol, 2-cthyI- 

1.6- hcxanedioI, 2-fnethyl- 
1.6-hcxanedioI, 3-incthyI- 
2,3-hexanediol, 2-mcthyi- 
2,3-hcxancdioI, 3-mcthyl- 
2,3-hcxanedioI, 4-mcthyl- 

2.3- hcxancdiol, 5-methyl- 
3.4.hcxancdioI, 2-methyl. 

3.4- hexanedioI, 3 -methyl- 

1.3- heptanediol 

1 .4- heptanedioI 
US-heptanediol 
1,6-hepunediol 



CAS No. 

2612-26-2 
115-76-4 
33673-01-7 
26462-20-8 

78-26-2 
Method B 
76651-98-4 
66225-34-1 
62946-68-3 
39497-66-0 
3121-82-2 
81554-20-3 
2121-69-9 
53120-74-4 
6931-70-0 
66225-53-4 
37164-04-8 
89851-45-6 
Method B 
14189-13-0 
25258-92-8 
4089-71-8 
59215-55-3 
139093-40-6 

Method B 
Method B 

18938-47-1 
23433-04-7 
40646-07-9 
60096-09-5 
13175-27-4 



Preferred Isomers 



1.3- propanediol, 2-butyl- 

1 .4- butanediol, 2-propyl' 

1 .5- pentanediol, 2-ethyl- 
2.3'pentanediol, 2.3~dimethyl- 



2612-26-2 
62946-68-3 
14189-13-0 
6931-70-0 
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2,3'pemcmedioi 2J-dimethyl 
2,3'pemcmedioi 3,4'dimethyl' 
2,3'penumediol, 4,4^methyl' 
3,4-pentanedioI, 2,3^methyl' 
J,6'hexanediol, 2'meihylr 
J,6-hexan€diol, 3'methyl' 
J, 3'heptanediol 
1, 4'heptanediol 
7. S'heptanediol 
1, 0'heptanediol 



66225-53-4 
37164^4^ 
89851-45-6 
Method B 
25258-92-8 
4089-71-8 
23433-04-7 
40646-07-9 
60096-09-5 
13175-27-4 



More Preferred Isomers 



23-penUnedioU 2,Minietbyl- 
2^penUnediol, 2,4-dimethyt- 
2^penUnediol, 3,4-dimethyl- 

2.3- peDtanediol, 4,4-dimethyl- 

3.4- pcnUnedioU 23-dimethyl- 



6931-70-0 
66225-53-4 
37164-04-8 
89851-45-6 
Method B 



Inoperable Isomen; 

1 ,3-propancdiol, 2-methyl-2-isopropyl 

1.2- butanediol, 2-cthyl-3-methyl- 

1.3- butanediol, 2,2,3-trimethyl- 
K3-butancdiol, 2-cihyl.2-methyI. 
1,3-butancdiol, 2-cihyl-3-mcthyl- 
1,3-butanediol, 2-i$opropyU 

1.3- butanedioK 2-propyi- 
U4-butanedioU 2,2,3-triincthyl 

1.4- butanediol, 3-cthyl-l-mcthyl- 
U2-pcntanediol, 2,3-dimcthyl- 
U2-pentanediol, 2,4-diinethyI- 
U2-pcntanediol, 3,3-diinethyl- 
U2*pentanediol, 3,4-dimethyl- 
U2-pentanediol, 4,4-diinethyl- 

1.2- pentanediol, 2-cthyl- 

1.3- pentanediol, 2,2-diincthyl- 
1,3-penunediol, 2,3-dimcthy|. 
1,3-pentanediol, 2,4-dimcthyl- 
1,3-pcntanediol, 2-ethyl- 
U3-pentanediol, 3,4-dimcthyl- 

1.3- pentanediol, 4,4-diineihyl- 

1.4- pentanedioI, 2,2-dimethyl- 
1,4-pentanediol, 2,3-diniethyl- 
1,4-pentanediol, 2,4-dimethyl- 
1,4-pentanediol, 3,3-dimethyl- 
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1.4-pentancdiol, 3,4.diniethyl- 
2,4-pentancdiol, 2,3-dimcthyl. 
2,4-pentanediol, 2,4-dtmethyI- 
2,4-pentanediol, 3,3-dimethyl- 
1,2-hcxanedioI, 2-mcthyl- 
1,2-hexanediol, 3-methyl- 
1,2-hexanediol, 4-methyl- 

1.2- hcxanediol, 5-methyl- 

1.3- hexanediol, 2-mcthyl- 
U3-hexanediol, 3-mcthy|. 
1,3-hexanediol, 4-methyI- 

1.3- hexanedioI, 5-methyl- 

1.4- hcxanediol. 2-methyl- 
l,4.hexanediol, 3-methyl- 

1.4- hcxaiiediol, 4-methyl- 
.1,4-hexanediol, 5-methyl- 

1.5- hexanediol, 2-methyl- 

1,5-hexancdioI, 3-mcthyI- 

1,5-hexanedioK 4-methyl- 

l,S*hexanediol, 5-mcthyl- 
2,4-hcxancdiol, 2-mcthyl- 
2,4-hexanediol, 3*methyl- 
2,4-hcxancdioI, 4-methyl- 

2.4- hexanedioI, S-mcthyl- 

2.5- hexancdiol, 2-methyl- 
2,5-hexancdiol, 3-methyl- 

1.2- heptanediol 

2.3- hcptanediol 

2.4- heptanediol 

2.5- heptancdioI 

2.6- heptanediol 

3.4- hq>ianediol 

1.7- heptanediol 

3.5- heptanediol 

146452-51-9; 146452-50-8; 146452-49-5; 146452^8-4; 
123807-34-1; 123807-33-0; 123807-32-9; 123807-31-8; 
and mixtures thereof 

TABLE rV 
OCTANEDIOL ISOMERS 
PROPANEDIOL DERIVATIVES 

Chemical Name CAS No. 

Operable Isomers 

1.3-propanediol, 2-<2-methyIbutyl)- 87194-40-9 
1 ,3-propanedioI, 2-< 1 , 1 -dimethylpropyl)- Method D 
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U3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 
1,3 -propanediol, 
1.3-propanediol, 
1,3-propajiediol, 
1,3 -propanediol, 
1,3 -propanediol, 
1,3-propanediol, 
1, 3 -propanediol, 
1,3 -propanediol. 
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2-( 1 ,2-dimethylpropyI)- 

2-(l.ethylpropyl). 

2.<l.methylbutyl). 

2-(2,2-dimethylpropyl)- 

2-(3-mcthylbutyl> 

2-butyl-2-methyl- 

2-ethyl-2-isopropyl- 

2-cthyl-2-propyI- 

2.nicthyl-2.( l-methylpropyl)- 

2-methyl-2-(2-methylpropyI)- 

2-tertiary-butyl-2-methyl- 



Mbre Preferred I^omgr^ 

1,3-propanediol, 2-<M-dimeChylpropyl)- 
13-propanedioU 2-<14-diniethylpropyl>- 
lt3-propanedioU 2*(l-ethylpropyl)- 
13-propanediol, 2-(2^-diinethyIpropyI>- 
13-propaoediol, 2-ethyl-2-isopropyl- 
1 >propanedioU 2*methyl-2*< l-methylpropyl)- 
l^propanedioU 2-methyl-2-<2-niethyipropyl>- 
l^propanedioU 2-tertiary-butyl-2-methy^ 

Inoperable Isomer^ 

1,3 -propanediol, 2-pcntyl- 

BUTANEDIOL DERIVATIVES 

Ooerablg Isomera 



1,3-butanediol, 
1,3-butanediol, 
1,3-butanediol, 
1,3-butanediol, 
1,3-butanediol,' 
1,3-butanediol, 
1,3-butanediol, 
1,3-butanediol, 
1,3-butanediol, 

1.3- butanediol, 

1.4- butanediol, 
1 ,4-butanediol, 
1,4-butanedioI, 
1 ,4-butanediol, 
1 ,4-butanediol, 
1,4-butanediol, 



2,2-diethyI- 

2-{ 1 -ihcthylpropyl)- 

2-butyl- 

2-cthyl-2,3.diniethyl- 
2-( 1 , 1 -dimcthylethyl). 
2-<2-methylpropyl)- 
2-methyl-2-isopropyl- 

2- methyl-2-propyl- 

3- methyl-2-isopropyl- 
3-methyl-2-propyl- 
2,2-diethyl- 
2-methyl-2-propyl- 
2-< 1 -methylpropyl)- 
2-ethyl-2,3-dimethyl- 
2-ethyl-3,3-dimethyl- 
2-{ 1 , 1 -dimethylethyl)- 



Method D 

25462-28-6 
22131-29-9 
Method D 
25462-27-5 
3121-83-3 
24765-55-7 
25450-88-8 

813-60-5 
25462-42-4 
25462-45-7 



Method D 
Method D 

25462-28-6 
Method D 
24765-55-7 

813-60-5 
25462-42-4 
25462-45-7 



99799-77-6 
Method C 
83988-22-1 
Method D 
67271-58-3 
Method C 
Method C 
99799-79-8 
Method C 
Method D 
Method H 
Method H 
Method H 
Method F 
Method F 
36976-70-2 
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1,4-butanediol, 2-(2-methylpropyI)- 
1.4-butanediol, 2-meihyI-3-propyl- 
1,4-butanediol, 3-methyl-2-isopropyl- 

Preferrcd Isomers 



LS'butanediol, 
7, 3'butanediol, 
7. 3'butcmediol, 
7. 3'butanediol, 
1,3'buumediol, 
J,3-butanedioi 
1,3'butcmedioi 
l,3*butanediol 
7. 3-butanediol, 
1,4'butanediol, 
7. 4'butanediol, 
l,4*butanediol, 
L4'butcmediol, 
J,4*butan€diol, 



1- d-methylpropyl)' 
2'butyl' 

2- ethyl'2, 3<Lmethyl' 
2'(J, J^methyleihyl)' 
2*(2'methyIpropyl)'' 
2-meihyI'2'isopropyI' 
2'm€thyl-2~propyl- 
3'meihyl-2'propy!* 
2,2'diethyl- 
2'ethyl'2, 3'dimethyl' 
2'ethyl'3, 3^methyl^ 
2'(J. l-dimethylethyl)' 
3*methyl-2'isopropyi- 



More Preferred bomery 

13-buUDedioU 2-(l-metbylpropyl> 
13-buUoedioU 2-<2-methylpropyl)- 
ItS-buUnediol, 2-butyl- 
l^buUnedioL, 2-metfayl-2*propyl- 
l^buUnediol, 3-niethyl-2-propyl- 
1,4-buUnedioI, 2J-dietbyl- 
1,4-buUnedioU 2-etbyl-2,3Hiiniethyl- 
1,4-buUDedioU 2-etbyl-33-dimethyl- 
1,4-buUDediol, 2-<l,l-diiDethylethyl>- 

Inoperable Isomers 

1,4-buUnediol, 2-butyl- 
1,2-butanedioL 2-cthyl-3,3-dimcthyi- 
1,4-butancdiol, 2-mcihyI-2-isopropyl- 
1 ,2-buUncdiol, 3-methyl-2-isopropyl- 
1,4-butanediol, 2,2,3, 3-tetramcthyU 

TRIMETHYLPENTANEDIOL ISOMERS 



Method F 

90951-76-1 
99799-24-3 



99799-77-6 
Method C 
83988-22-1 
Method D 
67271-58-3 
Method C 
Method C 
99799-79-8 
Method D 
Method H 
Method F 
Method F 
36976-70-2 
99799'24'3 



Method C 
Method C 
83988-22-1 
99799-79-8 
Method D 
Method H 
Method F 
Method F 
36976-70-2 



Operable Isomers 



1,3-pentanediol, 2.2,3 -trimethyl- 
1,3-pentanediol, 2,2,4-trimethyl- 



35512-54-0 
144-19-4 
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l,3.pcntanediol, 2.3,4-trimethyl- 


116614.13-2 




1,3-pcntanedioI, 2,4,4.trimethyl- 


109387-36-2 




1,3-pcntanedioI, 3,4,4.irimcthyl. 


81756-50-5 




1,4-pcntanediol, 2,2,3.triinethyl- 


Method H 




1,4-pcntanediol, 2,2,4-trimethyl- 


80864-10-4 




1.4-pcnunediol, 2,3,3-trimethyl- 


Method H 




1,4-pentancdiol, 2,3,4.trifncthyl- 


92340-74-4 




l,4.pcntanediol, 3,3.4.trunethyl- 


16466-35-6 




1 .S*DCnt3Jiediol 2 2 '^-frim^hvl. 


Metbod F 




1.5-pentahediol, 2,2,4.trimethyl- 


3465-14-3 




i,3*penianeaioi, Aj,j-tnnictnyi- 


Metbod A 




1.5-pcntanediol, 2,3,4-triincthyl- 


85373-83-7 




2,4.pcntancdiol, 2,3,3-trimethyl- 


24892-51-1 




2,4-pcntanediol, 2,3,4.trimethyl- 


24892-52-2 




Prcfcrred Isomen 




?^ 


I.S-pentanediol 2.2.3'trimeihyl' 


35512-54^ 




IJ-penianedioi, 


144-19-4 




1, 3'pentanediol, 2, 3, 4'trimethyl' 


1166I4-J3-2 


M 


1,3'pentanediol 2,4,4'thmeihyJ^ 


109387-36-2 


s 


JJ-pentanediol. 3.4,4'thmethyU 


81756-50-5 




J. 4'pentcmedioi 2, 2, 3'thmethyl^ 


Metbod H 


fed 


I.4'pentanediol, 2.2,4'trimethyl' 


80864-10-4 




1 .4'pentanediol, 2,3,3'trimethyl' 


Metbod F 






92340-74-4 




1,4'pentanedsol, 3,3,4-oimethyI' 


16466-35-6 






Metbod A 




1.5'pentanedioi 2,2.4'trimeihyl- 


3465-14-3 




1,5'pentanedioi 2,3,3'trimethyl' 


Metbod A 




2, 4'pentanedioi 2, 3, 4*trimethyl- 


24892-52-2 




More Preferred lomers 






13-pcnUnedioU 23,4-triinetbyl- 


116614-13-2 




i»**pcuiancaioL, Xf^,^[ninecuyi- 


92340-74-4 




1,5-peDUnediol, 24^triinethyl- 


Metbod A 




l^peoUnedioU 2^,4-trinietbyl- 


3465-14-3 




l^penUnedioU l^^trimtihyV' 


Metbod A 




Inooerable Isomers 






1,2-pentanediol, 2,3,3-iriinelhyl. 






1,2-pcntanediol, 2,3,4.trimethyl- 






1,2-pentanediol, 2,4,4-irijncthyl- 






1,2-pentanediol, 3,3,4-trimethyl- 






1,2-pentanedioI, 3,4,4-trimethyl- 
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2,3-pentanediol, 2,3,4-trimethyl- 
2,3-pcnianediol, 2,4,4.trimethyl- 
2,3-pcntanediol, 3,4,4.trimethyl- 

ETHYLMETHYLPENTANEDIOL ISOMERS 
Operable Isomeri 



U3-penianedioI» 
1,3-pemanediol, 
1,3-penianediol, 

1.3- pentanediol, 

1.4- pentanediol, 
1,4-pcntanedioI, 
1,4-pentanedioI, 
1,4-pcntancdiol, 

1.4- pentanediol, 

1.5- pentanediol, 
US-pentanedioK 
US-pentanedioK 
I.5-pentanedioK 
2,4-pentanediol, 



2-«thyl-2-mcthyl- 
2-cthyl-3-methyl- 

2- ethyl.4-methyl- 

3- cthy|.2-methyl- 
2-cthyl-2-methyl- 
2-cthyl-3-methyl- 

2- cthyl-4-incthyl- 

3- cthyl-2-methyl- 
3-ethyl-3-methyl- 
2-cihyl-2-mcthyl- 
2-cthyl-3-methyl- 

2- cthyl-4-fnethyl- 

3- cihyl-3-mcthyI- 
3-ethyI-2-niethyI- 



More Preferred homers 

13-penUDedioI, 2-ethyl-2-metbyl- 
lt3-peiitjioedioI, 2-ethyl-^metbyl- 
13-peDUnedioU 2-eUiyl-4-metbyl- 
l«3-pentanedioU 3*etbyl-2-metbyi- 
l«4-penUnedioU 2-etbyl-2-mctbyl- 
1,4-peatanediol, 2-ethyl-3-methyl- 

1.4- penUnedioU 2-ethyl-4-methyl- 

1.5- pentaDedioU 3-etbyl-3-nietbyl- 
2,4-penUnedioU 3-etby^2-mctbyK 



Inopemble Isomers 



1,2-pentanediol, 
1,2-pentanediol, 
1,2-pentanediol, 
U2-pentanediol, 

1.2- pentanediol, 

1.3- pentanedioI, 

1.4- pentanediol, 

1.5- pentanediol, 
2,3-pentanediol, 
2,3-pentanediol, 



2-cthyl-3. 

2- cthyl-4^ 
3.cthyl.2. 

3- cthyi-3. 
3^thyM. 
3-cthyl-4. 
3-cthyl-4. 
3^hyl-2- 
3-ethyl-2. 
3-cthyM. 



melhyl- 
mcthyl- 
methyl- 
methyl- 
methyl- 
methyi- 
methyi- 
methyl- 
methyl- 
mcthyl- 



Method C 
Metbod D 
148904-97-6 
55661-05-7 
Method H 
Metbod F 
Metbod G 
Metbod F 
Metbod F 
Metbod F 
54886-83-8 
Method F 
57740-12-2 
Metbod G 



Metbod C 
Metbod D 

148904-97-6 
55661-05-7 
Method H 
Method F 
Method G 
57740-12-2 
Method G 



c 
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2,4-pcntanediol, S-cthylO-methyl- 
PROPYLPENTANEDIOL ISOMERS 
Qperablg Isomgra 



1,3-penuinediol, 2- 

1.3- pentanediol, 2- 

1.4- pcntanediol, 2- 
1.4-pentanedioI, 2- 

1.4- pentanedioI, 3- 

1.5- pentanedioI, 2- 
2,4-pcntanediol, 3- 



•tsopropyl- 

•propyl- 

isopropyl- 

propyl- 

isopropyl- 

isopropyl- 

propyl- 



More Preferred laom^ 

1.3- penUDedtol, 2-uopropy)- 
l^peoUnedioU 2*propyl- 

1.4- peoUDedioU 2-isopropyt- 
1,4-penUDedioU 2-propyl- 
1,4-peDUnedioU 3-isopropyl* 
2,4-penUnedioU 3-propyi- 

Inoperable Isomery 

1,2-pcntanediol, 2-propyl- 
1,2-pcniancdiol, 2.isopropyl- 

1 .4- pentanediol, 3-propyl- 

1.5- pentanedioI, 2-propyl* 
2,4-pentanediol, 3-isopropy]- 



Method D 
Method C 
Method H 
Method H 
Method H 
90951-89^ 
Method C 



Method D 
Method C 
Method H 
Method H 
Method H 
Method C 



DIMETHYLHEXANEDIOL ISOMERS 
Operable Isomers 



1.3.hcxanediol, 2,2-dimcthyl- 


22006-96-8 


1,3-hexancdiol, 2,3-dimeihyl. 


Method D 


1,3-hexanediol, 2.4-dimcthyl- 


78122-99-3 


1,3-hexanediol, 2,5-dimcthyl- 


Method C 


1,3-hexancdiol, 3,4-dimcthyl- 


Method D 


1,3-hexanediol, 3,5-dimcthyl- 


Method D 


1,3-hexanediol, 4,4-dunethyl- 


Method C 


1,3-hexanediol, 4,5-dimethyl- 


Method C 


1,4-hexanedtol, 2,2-diinethyl- 


Method F 


1 ,4-hexanediol, 2,3-dimethyl- 


Method F 


l,4*hexanediol, 2,4-diinethyl* 


Method G 
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U4-hcxanediol, 2,5.diinethyl- 


22417-60-3 


l,4.hcxanediol, 3,3-dimcthyl- 


Method F 


1,4-hexanediol, 3,4-diinethyl- 


Method E 


1,4-hcxanediol, 3,5-dimethyl- 


Method H 


1,4-hexanedioI, 4,5-diinethyl- 


Method E 


1,4-hexanediol, 5, 5 -dimethyl- 


38624-38-3 


1,5-hexanediol, 2,2-dimethyl- 


Method A 


1,5-hexanediol, 2,3-diinethyl- 


62718-05-2 


1,5-hexanediol, 2,4-dimcthyl- 


73455-82-0 


l,3*nexanedioi, 2,5-dimcthyl- 


58510-28-4 


1,3-nexanedioU 3,3-dimethyl- 


41736-99-6 


1 , 5-hexanediol, 3 ,4-dimethyI- 


Method A 


1,5-hexanediol, 3,5-dmiethyl- 


Method G 


1,5-hexanediol, 4,5-diinethyl- 


Method F 


1,6-hexanediol, 2,2-diniethyl- 


13622-91-8 


1,6-hcxanediol, 2.3-dimethyl- 


Method F 


1.6-hexanediol, 2,4^imethyl- 


Method F 


1,6-hcxanedjol, 2,5-diniethyl- 


49623-11-2 


1,6-hexanediol, 3,3-dimcthyl- 


Method F 


1,6-hexanediol, 3.4-dimcthyl- 


65363-45-3 


2.4.hexanediol, 2.3^ijncthyl- 


26344-17-2 


2,4-hexanediol, 2,4-dimethy|. 


29649-22-7 


2,4-hexanediol, 2,5.dimethyl- 


3899-89-6 


2.4-hexanediol, 3, 3 -dimethyl- 


42412-51-1 


2»4-hexanediol, 3.4-dimethyl- 


90951-83-0 


2,4.hcxanediol, 3,5-dimcthy|. 


159300-34-2 


2,4-hexanediol, 4,5-dimethy|. 


Method D 


2,4-hexanediol, 5,5-dimeihy|. 


108505-10-8 


2,5-hexanediol, 2,3 -dimethyl- 


Method G 


2,5-hexanediol, 2,4-dimethyl- 


Method G 


2,5-hexancdiol, 2,5-dimethyl- 


110-03-2 


2,5-hcxanediol, 3,3-dimcthyl- 


Method H 


2,5-hexanediol, 3,4-dimethyl- 


99799-30-1 


2,6-hexanediol, 3,3-dimethyl- 


Method A 


More Preferred bomers 




13-bexaDedioU I^^imethyl- 


22006-96-8 


lr3-hexjinedioU 23-dimetby^ 


Method D 


13-beunedioU 2,4-dimethyt- 


78122-99-3 


13-heunedtoU 23-dimethyl- 


Method C 


1,3-bexanedioL, 3,4-dimethyl- 


Method D 


13-buaoediol, 3,5-dimethyl- 


Method D 


Ir^-bexanediol, 4,4-dimetbyl- 


Method C 


1,3-bexaoedioU 4,5-diinetbyl- 


Method C 


1,4-bexancdioI, 2^-dimethyl- 


Method H 


1,4-hexaDediol, 2,3-dinietbyl- 


Method F 
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1,4-hexaDedioU 2,4-dimethyl- 
l«4-hexanedioU 2,5.dimcthy^ 
1,4-heunediol, J^dimethyl- 
lt4-bexjioedioU 3,4-diinethyl- 
1,4-hexanediol, a^S-dimethyl- 
1,4-bexanediol, 43-diinethyl* 

1.4- hexanediol, S^dimethyl- 

1.5- hexanediol, 2^*dimetbyl- 
1,5-bexAnediol, 23-diinetbyl- 
1,5-bexaDediol, 2,4-dimetbyl- 
l,S-bexanediol, 2,5-dimetbyl- 
lt5-bexanediol, 3,^imetby^ 
l^bexanedioU 3,4-diinethyl- 

1.5- beunedioU 3,5-dinictbyl- 
l>5-bexanedioI, 4,5-diine(hyl- 

2.6- bexanediol, 3^diinethyl- 

Inoperable Isomgr;t 

l,2.hexancdiol, 2,3-dinicthyl- 
1,2-hcxanediol, 2.4^imcthyl- 
1,2-hcxanediol 2,5^imethyl- 
1,2-hcxanediol, 3,3-dimeihyl- 
U2-hcxanediol, 3.4.diinethyl- 
1,2-hexanediol, 3,5-dimethyl- 
1,2-hcxanedioI, 4.4^iincthyl- 

1.2- hexajiediol, 4,5.diniethyl- 
U2.hcxanediol, S.S-dimcthyl- 

2.3- hexanediol, 2,3-dimcthyl- 
2,3-hexancdiol, 2,4-dinicthyl- 
2,3-hexanediol, 2,5-dimcihyI- 
2,3-hcxanediol, 3,4-dimcihyl- 
2,3-hexanediol, 3,5-dimcthyI- 
2,3-hexanediol, 4,4-dimethyl- 

2.3. hcxanediol, 4,5-dimcthyl- 

2.3- hexancdioI, 5,5-dimcthyl- 

3.4- hcxanediol, 2,2.dijnethyl- 
3,4-hcxanediol, 2,3-dimethyI- 
3,4-hcxancdiol, 2,4Hiimcthyl- 

3.4. hexanediol, 2,5-diinethyl- 
3,4-hexanediol, 3,4-diineihyl- 



.37. 

Method G 
22417-60.3 
Method F 
Method E 
Method H 
Method E 
38624-38-3 
Method A 
62718.05-2 
73455-82-0 
58510-28-4 
41736-99-6 
Method A 
Method G 
Method F 
Method A 
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ETHYLHEXANEDIOL ISOMERS 
More Preferred Isomers 

I3-hexAnedioU 2-cthyl- 
l^bexanediol, 4-etbyt- 
1,4'hexanedioU 2*ethyl- 

1.4- bexanediol, 4-ethyl» 

1.5- bexanedioU 2-etbyl- 
2,4-bexaoediol, 3-etbyl- 

2.4- bexanedtoI, 4-ethy(- 

2.5- bexAoedtoI, 3-etbyl- 

Inoperable Isomera 

1.5- hexanediol, 4-cthyl. 

1.6- hexanedioI, 2-ethyl- 

1.4- hcxanediol, 3-cthyl- 

1.5- hexanedioh 3-ethyl. 

1.6- hexanediol, 3-eihy|. 
1,2-hexanediol, 2-cthyl- 
1.2-hcxanediol, 3-ethyl- 

1.2- hexanediol, 4-cthyl 

2.3- hcxanediol, 3-cthyl- 

2.3- hcxanediol, 4-cthyl- 

3.4- hexanediol, 3-cthyl- 
1,3-hexanediol, 3-cthyI. 

METHYLHEPTAP^EDIOL ISOMERS 
Operable Isomen 

1,3-heptanediol, 2-methyl- 
1,3-hcptanediol, 3-mcthyl- 
l,3-hq>tanediol, 4-mcthyl- 
1,3-heptanedioI, 5-methyl- 

1.3- heptanediol, 6-methyl- 

1.4- hepianediol, 2-mcthyl- 
1,4-heptanedioI, 3-mcthyl- 
l,4*heptanediol, 4-mcthyl- 
l,4.heptanediol, 5-mcthyl- 

1.4- hepunediol, 6-meihyl- 

1.5- heptanedio!, 2-methyI- 
1,5-heptanediol, 3-methyl- 
1,5-heptanediol, 4-methyI- 
1,5-heptanediol. 5-methyl- 
l,S-heptanediol, 6-meihyl- 



94-96-2 

Mctbod C 
148904-97-6 

1113-00-4 
58374-34-8 

Metbod C 
33683-47-5 

Metbod F 



109417-38-1 
165326-88-5 

Metbod C 

Metbod D 

Metbod C 

15966-03-7 

7748-38-1 C_ 
72473-94-0 
63003-04-3 
99799-25-4 
141605-00-7 
Metbod A 
Metbod A 
99799-26-5 
57740-00-8 
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1,6-heptanediol, 2-mcthyl- 




1,6-hcptanedioI, 3.methyl- 




1.6.heptanedioI. 4-methyl- 


156307-84-5 


1,6-heptanedioK S-methyl- 


Method A 


1 , 6-heptanedioI, 6-methy 1- - 


5392-57-4 


2,4-heptan5diol, 2-methyI- 


38836-26-9 


2,4-hcptanediol, 3-methyl- 


6964-04-1 


2,4-heptanedioI, 4-methyI- 


165326-87-4 


2.4-hcpunediol, 5-methyl- 


Mctbod C 


2,4-hepianediol, 6-methyl- 


79356-95-9 


2,5-hepunediol, 2-methyl- 


141605-02-9 


2,5-heptanediol, 3-methyl- 


Method G 


2,5-heptanediol, 4-methyl- 


156407-38-4 


2.5-hcpuncdiol, 5-mcthyl- 


148843-72-5 


2,5-heptanediol, 6-methyl- 


51916-46-2 


2,6-heptanedioK 2-methyl. 


73304-48-0 


^,o-neptaiieaioI, 3-mcthyi- 


29915-96-6 


2,6.heptanediol, 4-methyl- 


106257-69-6 


j,4*neptanedioi, 3-mcthyl- 


18938-50-6 


3,5-heptanediol, 2-mcihyl- 


Method C 


3,S-heptanedioI, 3*methyl- 


99799-27-6 


3.5-hepianediol, 4-mcthy|. 


156407-37-3 


More Prcfcrrwl Tsom^n 




13-bcpUocdioU 2-inethyl- 


109417-38-1 


l^hepUnedioU 3-aicthyl- 


16S326-88-S 


13-hepUnedioU 4-methyl* 


Method C 


lt3-bepUnediol« 5-methyl- 


Method D 


13-hepUDediot, 6>methyl- 


Method C 


1,4-hepUnedioI, 2-methyl- 


15966-03-7 


i,4-bepUDcdiol, 3-metbyl- 


7748-38-1 


1,4-beptanedioU 4-iDethy)- 


72473-94-0 


1,4-hepUnedioU S-metbyl- 


63003-04-3 


1,4-beptaDedioU 6-iDetbyl* 


99799-25-4 


l^hepunedioU 2-metbyl- 


141605-00-7 


lr5-beptanedioL, 2-inetbyl- 


Method A 


l^hepUnedioU 4-incthyl- 


Method A 


1 tS-hepUnedtoU 5-metbyl- 


99799-26-5 


13-bepUinedioU 6-metbyl- 


57740-00-8 


1,6-hepUDedioU 2-metbyt- 


132148-22-2 


1,6-hepUnedioU 3-methyl- 


Method G 


1,6-beptanedioU 4-incthyl- 


156307-84-5 


1,6-hcpUnedioU S-methyl- 


Method A 


1,6-heptanedioU 6-incthyl- 


5392-57-4 


2,4-heptancdioI, 2-inethyl- 


38836-26-9 


2,4-heptanedtoU 3-inethyl- 


6964-04-1 
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2,4-bepUnediol, 4-mctbyl- 
2,4-hepUnedioU S-methyl- 

2.4- heptanediol, 6-metbyl- 
2;5-bcpUnedioI, 2-metbyl- 
2,5*bcpUnediol« 3-metbyl-~ 
2^bepUnedioU 4-inetbyl- 
2^bepUnedioU 5*inelby^ 

2.5- bepUnedtoU 6-metbyl- 

2.6- bcpUnedioU 2-methyl- 
2,6-bcpUnedioU 3-inetbyl- 

2.6- beptJinedioI, 4-metbyl- 
3,4-bcpUnediol, S-metbyl- 
33-bepUnedIol, 2-inetbyl- 
3^bepUnedioI, 4*inetbyl- 

InoDcrablg Isoitiot 

1.7- heptanediol. 2-methyI- 
1,7-hepuncdiol. 3-methyl- 
1,7-heptanedioI, 4.methyl- 
2,3-hcpianedioI, 2-mcthyl. 
2,3-heptanedioI, 3-mcihyl- 
2,3-heptanedtol, 4-mcthyl- 
2,3-hepiancdioI, 5-methyl- 

2.3- heptancdiol, 6-methyl- 
3,4*heptanediol, 2-methyl- 

3.4- hepianedioI, 4-methyl- 
3,4-hepunedioI, 5-mcih>1- 
3.4-heptanediol, 6-mcthyI- 
1,2-heptanediol, 2-methyl- 
1,2-hepianediol, 3-mcthyl- 
1 ,2-heptanediol/ 4-mcihyl- 
1,2-hepianediol, 5-mcihy|. 
1,2-hepunediol. 6-mcthyl- 



OCTANEDIOL ISOMERS 
More Preferred Isomers 

2.4- octanediol 

2.5- ocUinediol 

2.6- ocUioediol 
2,7*octanediol 
3^octanediol 
3,6-octanediol 



40 - 

165326-87-4 
Method C 
79356-95-9 
141605-02-9 
Mctbod H 
156407-38-4 
148843-72-5 
51916-46-2 
73304-48-0 
29915-96-6 
106257-69-6 
18938-50-6 
Metbod C 
156407-37-3 



o 



90162-24-6 

4527-78-0 

Method A 

19686-96-5 

24892-55-5 

24434-09-1 
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Inoperable Isom^rx 

1.2- oaanediol 

1.3- octanediol 
I,4*octanediol 

1.5- octanediol 

1.6- octanediol 

1.7- octanediol 

1.8- octanediol 

2.3- octanedioI 

3.4- octanediol 

3.5- octanediol 



1117.86-8 
23433-05-8 
51916-47-3 
2736-67-6 
4060-76-6 
13175-32-1 
629-41-4 
e.g., 98464-24-5 
e.g., 99799-31-2 
e.g., 129025-63-4 



Chemical Name 
Preferred Isomery 



TABLE V 
NONANEDIOL ISOMERS 

CAS No. 



2,4-peoUnedioU 2^4t4-tetra methyl- 19424-43-2 



Operable Isomer^ 
2,4.peniancdioI, 3-tcrtiarybuty|. 
2,4-hcxanediol, 2,5.5-irimethyl- 

2.4. hexanediol, 3,3,4-trimcthyl- 
2,4-hexanediol 3,3,5-trimcthyI- 
2,4-hexanediol, 3,5,5-triniethyl- 

2.4- hexanediol, 4,5,5-lrijnethyl- 

2.5- hexanediol, 3,3,4-triinethyl. 

2.5. hcxanedioI, 3,3,5-trimethyl- 

Inoperable Isomery 



142205-14-9 
97460-08-7 
Method D 
27122-58-3 
Method D 
Method D 
Method H 
Method G 



There arc over 500 inoperable isomers including the following: 
2,4-hcxajicdioI, 2,4,5-irimeihyl- 36587-81-2 
2.4-hcxancdibl, 2,3,5-irimethyl-, erythro- 26344-20-7 
2.4-hexancdioI, 2,3,5-triniethy!.. threo- 26343-49-7 

1 .3- propancdiol, 2-butyl-2-cthyI- 1 1 5-84-4 

2.4- hcxanediol, 2.3,5-lrimethyI-, threo- 26343-49-7 



TABLE VI 

ALKYL GLYCERYL ETHERS, DI(HYDROXYALKYL) ETHERS, AND 

ARYL GLYCERYL ETHERS 

Preferre d Monoflvcerol Ethers and Derivatives 
hl-propanediol, S-fbutyloxy)-, triethoxylated 
1,2'^propanedioi 3-(butyJoxyJ', tetraethoxylated 
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More Preferred Monogivcgrol Ethers 
and Derivative^ 

1 ^-propanediol, 3-<o-peiityloxy)- 
U-propanedtoU 3^2-pcotylozy)- 
U-propanedioU ^3-pentyloxy>- 
U-propanedioU 3»<2-methyl-l-butyloxy>- 
U-propanediot 3-{iso»ainyloxy>- 
l^-propanedioU 3-(3-inetbyl-2-butyloxy>. 
1,2-propanedioI, ^cydobexyloxy)- 
1^-propaoedioU 3-(l-cyclobex-l-enyloxy)- 
l^-propanediol^ 2-(pentyioxy>- 
l^propanedioU 2-(2-pcntyloxy)- 
l^propaoedioU 2-<5-pentyIoxy>. 

13- propanedioU 2*(2-inetbyKl-butylozy)- 
li3-propanedioU 2-(iso-ainyloxy)- 
l^propanedioU 2-(3-metbyl-2*butyloxy>- 
l^propanedioU 2-(cyclobcxyloxy)- 
l^propanedioU 2-<l*cydohex-l-enyloxy>> 
U-propanedioU ^butyloxy)-, penuetboxylatcd 

14- propancdioU 3-(butyioxyK hcxactboxylatcd 
l«2-propanediol, 5-(butyloxyK hcpuetboxylatcd 
l>2-propanedio[, S-<butyloxyK ocUctboxyUted 
l^propanedioU }-{butyloxy)-, nonactbpxyUited 
1^-propanedioU 3-{butyloxyK naonopropoxylatcd 
1^-propanedioU 3-(butyioxyK dibutylcneoxyUtcd 
l^-propaoedioU Mbutyloxy)-, tributyleneoxylated 

More Pref erred Difhvdroxvalkvn Efhen 
bi$(2-bydroxybutyl) etber 
bi5(2-hydroxycydopeDtyl) ether 

Inoperab le Monogtyccrol Ethers 
U2-propanediot, 3-cihyioxy- 
U2-propanedioI, 3-propyloxy- 
1,2-propanedioL, 3-isopropyloxy- 
l,2*propanediol, 3-buryioxy- 
1,2-propanediol, 3-isobutyIoxy- 
1,2-propanediol, 3-tert-butyloxy- 
1,2-propanediol, 3-octyloxy- 
1,2-propanedioK 3-(2-cthylhcxyloxy>- 
1,2-propanediol, 3-(cyclopcntyloxy)- 
1 ,2-propanediol, 3 -( 1 -cyclohex-2-enyloxy }- 
l,3.propanediol, 2-<l-cyclohex-2-cnyloxy)- 



wo 97/03169 




PCT/US96/11556 



-43 - 

AROMATIC GLYCERYL ETHERS 
Operable Aromatic Glyceryl Ethers 

1,2 -propanediol, 3-phenyloxy- 
1,2-propanedioI, 3-benzyloxy- 
1,2-propanediol, 3-(2-phcnylethyloxy>- 

1 .2- propanediol, 3-< 1 -phenyI-2-propanyloxy)- 
1 , 3 -propanediol, 2 -pheny loxy- 

1.3- propanedioU 2-<m-cresyloxy>- 
1,3 -propanediol, 2-(p-cresyloxy). 
l,3.propanedioI, 2-bcnzyloxy- 
1,3-propanediol, 2K2-phcnylcthyloxy)- 
1,3-propanediol, 2-<l-phcnylethyloxy)- 

Preferred Aromatic Glyceryl Ethers 

1,2'propanediol S-phenyloxy^ 
1 ,2'propanediol S-beniylaxy* 
^-propanediol, 3^(2-phenylethyIoxy)' 
1,3'propanediql, l^m-cresylary)- 
1.3'propanedioi 2'(p^resyloxy)' 
Li-propcarediol l-benzylaxy- 
Ll'propanediol 2-(2'phenylethyloxy)' 

Preferred Aromatic Glyceryl Ethen 

l^-propanedioU S-pbenyloxy- 
l^-propanedioU 3>benzyloxy* 
1,2-propanedioU 3-^2-phenylethyloxy>- 
13*propanediol, 2-(m-cresylozy)- 
l^propanediol, 2-(p-cresyloxy>- 
13-propanedioI, 2-<2-phenylethyloxy)- 



TABLE Vn 
ALICYCLIC DIOLS AND DERIVATIVES 

Chemical Name CAS No. 
Preferred Cvlic Diols and Derivatives 

l'isopropyUl,2<yclohutanediol 59893-32^ 
3'€(hyl'4-meihyl' 1, 2'<yclobutanediol 
3*propyl'l, 2'Cyclobutanediol 

3'isopropyl'J, 2<yclobutanediol 421 J 3-90^ 



1 -ethyl' 1, 2<yclopenianediol 



67396^17-2 
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L2<limethyl'l, 2'Cyclopemcmediol 
L 4^methyl^ /. 2'Cyclopentanediol 
2, 4,S'trimethyl'l, S^clopentanediol 
3, S^meihyl'I, l^clopentanedxol 
3, 4'di methyl- 7, l^clopentanediol 
3,S^meihyl'l,2^clopentcmediol 
3'€thyl' y . 2'Cyclopentanediol 
4, 4'dimethyl' /. 2^clopentcmedxol 
4'-ethyl-l, 2'<yclopenumediol 

1, 1-bisfhydroxymeihylJcycJohexane 
y, 2'bisfhydroxymeihylJcycJohexane 
y, 2^m€thyl'l, 3^cycIohexanedJol 
y, 3'bis(hydroxymethyl)cyclohex€m€ 
I^i-dimethyl'I^S-cyclohexanediol 
6^methyl' 1, 3'Cyclohexanediol 
PI J'hydroxy^<:yclohexan€ethanol 
n I'h^oxy^yclohexanemethanol 
p l'^i^t'l,3'Cycloh€xanediol 
4 i methyl' y , 2'Cyclohexanediol 

4 2J'dimethyl'J,3'CycIohexanediol 
y 2J^meihyI'I,4-cyclohexanedioi 
2 . 4^meihyU 1, 3-cyclohexanediol 
J? S^methyU 1, 3'Cyclohexanediol 

6-<ixmethyl^l, 4'Cyclohexanedjol 
:? 2'^ihyl' 1, 3'CycIohexanedjoi 

2-hydroxycyclohexaneethanol 
^: 2'hydroxyethyl'J^cycJohexanol 
2-hydroxymethylcycIohexanol 
3'hydroxyethyl'J'Cyclohexanol 
3'hydraxycyclohexaneethanol 
3'hydroxymethylcyclohexanol 
3^€thyl-l, 2-cyclohexanediol 
< 4'dimethyl'l, 3'Cyclohexanediol 
4, S^methyl-1, 3^cloh€xanediol 

4, &<limethyl'l, 3'Cyclohexanediol 
4~ethyl'l, 3-cyclohexanediol 
4*hydroxy€thyl-l'<yclohexanol 
4'hydroxymethylcyclohexanol 
4'methyl' y , 2-cyclohexanediol 

5, S-dimethyl'], 3^clohexanedJo/ 
S-eihyl'1, 3-cycIohexanediol 

y . 2'Cycloheptanediol 
2'methyl' 1, 3^cycloheptcmediol 
2'methyl*l, 4'Cycloheptcmediol 
4'methyl*J, S-cycloheptanediol 
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33046-20-7 
89794-56-9 

89794-57-0 
70051-69-3 
89794-58-1 

70197-54-5 



2658-60-8 
76155-27^ 
53023-07.7 
13022-98-5 
128749-93-9 
164713-16-0 
40894-17-5 
15753-47-6 
10601-18-0 
52718-65-7 
114693^3-3 
70156-82-0 



34958-42-4 
155433-88-8 
24682-42-6 

89794-52-5 

86576-87-6 

23477-91-0 
14203-50-0 

16066-66-3 



33893-85-5 
23832-27-1 
51335-83-2 



108268-28-6 
101375-80-8 
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S-meihyl'J, J-cycIohepumediol 

5- methyl'J, 4'Cycloheptanediol 

6- methyl-l, 4H:ycloheptanediol 

/, i<yclooct£mediol 
1 ,4^cyclooctanediol 
LS-cyclooctanediol 



90201-00^6 



101935-36-8 
73982-04-4 
23418-82-8 



7. 2-cyclohexanedioi 
y . 2-cyclohexanediol 
L 2-cyclohexanedioi 
/, 2-cyclohexanediol, 
J, 2-cyclohexanediol, 
y. 2'Cyclohexanediol 
y, 2'Cyclohexanedioi 
1, 2'Cyclohexanediol 
1, 2^cyclohexanediol, 
y , 2-cyclohexanediol, 
y , 2-cyclohexanediol, 
1, 2-cyclohexanediol 



diethoxylate 

triethc^ldte 

tetraethoxylate 

pentaethoxylate 

hexaethoxylate 

heptaethoxylate 

octaethoxylate 

nonaeihoxylate 

monopropoxylate 

monobutylenoxylaie 

dibutylenaxylate 

tributylenoxylate 



Chemical Name 

More Pr eferred Cvlic Diols and Derivativgy 

l-tsopropyl-l^*cyclobuunediol 
3-ethyt-4-methyl-14-cyclobuUnedioi 
3-propyl-l^-cyclobulanediol 
S-isopropyKl^-cydobuUnediol 

l-ethyl-l^-cydopeoUnediol 

l^-dimethyt-l^-cyclopenUnediol 

lt4-dimetfayl-l^-cyclopeDUnediol 

3^dimethyl-l^-cyclopeotanediol 

3,4-dimethyl-l^-cyclopenUnediol 

3^S-dimethyl-U-cyclopenUnediol 

3- ethy I- 1 t2-cy dopen tanediol 
4,4-dimethyl-l^-cydopenUnediol 

4- ethyl-l^-cydopentaDediol 

l,l-bis(hydrozymethyl)cydohexane 

U-bis(hydroxymetbyI)cydobexane 

1 J'dimethyl-l^cydohexanediol 

13-bis(hydroxymetbyl)cydohexane 

1-bydroxy-cydohcxaDemethanol 

1-methyl-l^-cydobexanediol 

3-hydroxymethylcydobexanol 

5- m ethyl- 1 ^-cy dohexaned iol 



CAS No. 



59895-32-8 



42113-90-6 

67396-17-2 
33046-20-7 
89794-56-9 
89794-57-0 
70051-69-3 
89794-58-1 

70197-54-5 



265ft-60-8 
76155-27-6 
53023-07-7 
13022-98-5 
15753-47-6 
52718-65-7 

23477-91-0 
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4.4- diinethyl-l^cyclohezanediol 

4.5- diinethyl.l^cyclohexanediol 

4.6- diniethyl.l^cyclohexanediol 
4-etbyl- 1 3-cydohexanediol 
4-bydroxyethyKl-cyclohcxanol 
4-hydroxyinethylcyciohexanoI 
4-metfayl-l^-cyclohexanediol 



33893-85-5 
23832-27-1 



16066-66-3 



14203-50-0 



l^-cydoheptanediol 



108268-28-6 



l^-cydohexaDcdiol, pentaethoxylate 
l^-cydohexanedioU bexaethoxylate 
1^-cydohexanediol, heptaethoxylate 
l^*cydohexanedioU octaethoxylate 
14*cydohexanedioI, nonaethoxylate 
l^-cydohexanedioU monopropoxylate 
1^-cydohexanedioU dibutylenoxylate 



The unsaturated alicyclic diols include the following known unsaturated 
alicyclic diols: 

Operable Unsaturated Alicvdic DioU 

Cbemical Name CAS No, 

1,2-Cydobutanediol, l-ethcnyI-2-ethyl- 58016-14-1 

3-Cydobutene-l,2.diol, 1,2.3.4-tetramcthyl- 90112-64-4 

3-Cydobutcne-l,2.diol, 3,4-diethyl- 142543-60-0 

3-Cydobutene.U2-diol, 3-(l,l-dimethylethyl). 142543-56-4 



3-Cydobutene.l,2-diol, 3-butyl- 



142543-55-3 



1 ,2-Cyclopentanediol, 1 ,2-dimethyl-4-methylene 
1 , 2-Cyclopcntanediol, 1 -ethyj -3 -met hy lene- 
1,2-CydopcmanedioI, 4-<l-propenyI) 
3-Cyclopentene- 1 ,2-diol, 1 -ethyl-3-methyl- 



103150-02-3 
90314-52-6 
128173-45-5 
90314-43-5 



1,2-Cydohcxanediol, 1-ethenyl- 
1 ,2-Cydohcxanediol, 1 -methyl-3-methylene- 
1 ,2-Cyclohexanediol, 1 -methyl-4-methylene- 
1,2-Cydohexanediol, 3-ethenyl- 
1,2-Cydohexanediol, 4-cthenyl- 
3-Cydohcxene- 1 ,2-diol, 2,6-diniethyI- 
3-Cydohexene- 1 ,2-diol, 6.6-dimethyl- 
4.Cydohexene- 1 , 2-diol, 3 , 6-dimethyl- 
4.Cydohcxcne-l,2-diol, 4,5-dimethyI. 



134134-16-0 

98204-78-5 

133358-53-9 

55310-51-5 

85905-16-4 

81969-75-7 

61875-93-2 

156808-73-0 

154351-54-9 



3-Cydooctene-l,2-diol 



170211-27-5 
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4- Cyciooctene- 1 ,2-diol 

5- Cyclooctene- 1 .2-diol 

Inoperable Unsaturated Cyclic DioU 

1 .2-Cyc:opentanedioI. 1 -( I -methylethenyl)- 

1.2- Propanediol, 1 -cyclopentyl- 

1.3- CyclopentanedioI, 2-< 1 -methylethylidene)- 
1 .3 -Propanediol. 2-( I -cyclopenten- 1 -yl). 

1 .3 -Propanediol, 2-<2-cycIopenten- 1 -yl). 

1,2-Ethanediol, l-(l-cycIohexen-l-yI)- 

1.2- Ethanediol, l-(3-cyclohexen-l-y|) 
2-Cyclohexene-1.4-diol, 5.5-dimethyl- 

4- CycIohexene-1.3-dioI, 3,6-dimethyl- 

1.3- Cycloheptanediol. 2-methyIene- 

5- Cydoheptene.l,3-diol. l-methyl- 
5-Cycloheptene- 1.3-diol, 5-methyl- 

2-Cyclooctene- 1 ,4-dioI 



124791-61-3 
117468-07-2 



61447-83-4 
55383-20-5 
65651-46-9 
77192-43-9 
25462-31-1 

151674-61-2 
64011-53-6 
147274-55-3 
127716-90-9 

132292-67-2 
160813-33-2 
160813-32-1 

37996-40-0 



TABLE VTU 
C3C7DIOL ALKOXYLATED DERIVATIVES 

In the foUowihg tables. "EO" means polyethoxylates. i.e., -(CH2CH20)nH. 
Me-E„ means methyl-capped polyethoxylates -<CH2CH20)nCH3 ; -2(Me-En)- 
means 2 Me-En groups needed; "PO" means polypropoxylates. 
(CH(CH3)CH20)„H ; "BO" means polybutyleneoxy groups, 
(CH(CH2CH3)CH20)nH ; and "n-BO" means poly(n-butyleneoxy) or 
poly(teiramethyiene)oxy groups -(CH2CH2CH2CH20)„H. The indicated 
alkoxylated derivatives are all operable and those that are preferred are in bold type 
and listed on the second line. Non-limiting, typical synthesis methods to prepare the 
alkoxylated derivatives are given hereinafter. 

TABLE VIIIA 



Bue Materia|(>) 


Buc 
MateriaJ 

CAS Na 


EO» 


l(Me-En) 


2(Me- 
Eo) 


PO'i 


a*BO*i 


BO*s 






(b) 


(c) 


(d) 


(c) 


(f) 


(K) 


1.2 -propanediol (C3) 


57-55^ 






1-4 
5-4 


4 






1.2 -propanediol, 
2-inethyl* (C4) 


558-43-0 




4-10 
»-10 


1 


3 




1 
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1.3-propanediol (C3) 


504-63-2 






6-8 
8 


5-6 
6 






1.3-propanedioi, 
2.2-diethvl. (C7) 


1 15-76-4 


1-7 
4-7 






1 


1-2 
2 




1.3-propaiiediol, 
2.2-diniethvl- (C5) 


126-30-7 






1-2 


3-4 
4 






1.3-propanediol. 2-(l* 
methvlpropvlV (C7) 


33673-01-7 


1-7 
4-7 






1 


1-2 
2 




l,3.propaDediol 2<2- 
methylpropvl)* (CT) 


26462-20-8 


1-7 
4-7 






1 


1-2 
2 




1,3-propanedioi. 
2^tnvi- (C5) 


2612-29-5 




6-10 
9-10 


1 


3 






1.3 •propanediol, 2- 
cthvl-2-incthy|. (C6) 


77-84-9 




1-6 
3-6 




2 




1 


1,3-propaiiediol, 
2*isopropvl- (C6) 


2612-27-3 




1^ 
3-6 




2 




1 


l,3*propanediol, 
2-inethvI* (C4) 


2163-42-0 






2-5 
4-5 


4-5 
5 




2 


methy 1-2 -tsopropy 1 • 
(CTt 




6-9 






1 


1- 3 

2- 3 




1.3 -propanediol. 2- 
rocthvl-2 -propyl- (C7) 


78-26-2 


1-7 
4-7 






1 


1-2 
2 




1.3-propaiiediol, 
2-propv!- (C6) 


2612-28-4 




1-4 




2 




1 
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all operable, the generic limiu being listed on the first line, and those that are 
preferred are in bold type and listed on the second line. 

(b) The numbers in this column are average numbers of (CH2CH2O) groups in the 
polyethoxylated derivative. 

(c) The numbers in this column are average numbers of (CH2CH2O) groups in the 
one methyl-capped polyethoxylate substituant in each derivative. 

(d) The numbers in this column are average numbers of (CH2CH2O) groups in each 
of the two methyl-capped polyethoxylate subsiituants in each derivative. 

(c) The numbers in this column arc average numbers of (CH(CH3)CH20) groups in 
the polypropoxylated derivative. 

(0 The numbers in this column are average numbers of (CH2CH2CH2CH2O) 
groups in the polytetramethyleneoxylated derivative. 

(g) The numbers in this column arc average numbers of (CH(CH2CH3)CH20) 
groups in the polybutoxylated derivative. 



TABLE VIIIB 



Base Material(^) 


Buc 
Material 

CAS No. 


EO's 


l(Me-En) 


2(Me-En) 


PO's 


n-BO's 


BO'S 






fb) 


(c) 


(d) 


(e) 


(0 




1.2-buianediol (C4) 


584-03-2 




2-8 
6-8 




2-3 




1 
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1,2-butanedioU 
2,3<limcthyl- (C6) 


66553-15-9 


1- 6 

2- 5 








1-2 
1 




1,2-butanediol, 
2-cthyl- (C6) 


66553-16-0 


1-3 








1 




1,2-butaoediol, 
2-methvI- (C5) 


41051-72-3 




1-2 




1 






1.2- butanediol, 

3.3- aiinctnvi- (Co) 


59562-82-2 


1- 6 

2- 5 








1-2 
1 




1,2-butaoediol, 
3-metnyl- (C5) 


50468-22-9 




1-2 




1 






1,3-butanediol (C4) 


107-88-0 






3-6 
5-6 


5 




2 


1,3-butanedioU 2, 
2,3-mnicthvl- (C7) 


16343-75-2 




1-3 




1-2 
2 






1,3-butanedioU 2, 
2-diiTicthyi- (CiS) 


76-35-7 




3-8 
6-S 




3 






l«3-butaziediol, 
2.3-dimcthvl- (C6) 


24893-35-4 




3-8 
6-S 




3 






1,3-butanediol, 
2-cthvl- (C6) 


66553-17-1 




1-6 
4-6 




2 to 3 




1 


i,3-butanediol, 2- 
cthyl-2-fncthvl- (C7) 


Method C 




1 




1 


2-4 
3 




1 ,3-butaxiedioU 2- 
cthyl-3-fncthvl- (C7) 


68799-03-1 




1 




1 


2-4 
3 




1 ,3-butanedk>U 
2-isopropvl- (C7) 


66567^-2 




1 




I 


2^ 
3 




l,3-butaDediol« 
2-mcthvl- (C5) 


684-84^ 






1- 3 

2- 3 


4 






1,3-butattediol, 
2-propvl- (C7) 


66567-03-1 


2-9 
6-8 






1 


1- 3 

2- 3 




U3-butaiiediol» 
3-mcthvl- (C5) 


2568-33-4 






1- 3 

2- 3 


4 






1,4-butaDediol (C4) 


110-63-4 






2- « 

3- 4 


4-5 
4-5 




2 


1,4-butanediol, 2, 
2,3-lrimcthvl- (C7) 


162108-60-3 


2-9 
6-9 






1 


1- 3 

2- 3 




1,4-butaDediol, 
2.2-dinicthyl. (C6) 


32812-23-0 




1-6 
3-6 




2 




1 


1 ,4-butanediol, 
2,3-dimcthvl- (C6) 


57716-80-0 




1-6 
3-6 




2 




1 


l«4-butanediot, 
2-ethvl- (Co) 


57716-79-7 




1-4 




2 




1 


1,4-butanediol. 2- 
ethvl-2-methvl- (C7) 


76651-98-4 


1-7 
4.7 






1 


1-2 
2 




1,4-butaaediol, 2> 
ethyl-3-methvl- (C7) 


66225-34-1 


1-7 
4-7 






1 


1-2 
.2 




1,4-butaDedioI, 
2-isopropvl- (C7) 


39497-66-0 


1-7 
4-7 






1 


1-2 
2 
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1,4-butanodiol, 
2-fncthyl- (C5) 


2938-98-9 




6-10 

9-10 


1 


3 




1 


1 ,4-butanedioi, 
2-propvl- (CD 


62946-68-3 


1-5 








1-2 
1 




1,4-butaoediol, 3- 
eihvl-l-mcthvi- (C7) 


Method F 


2-9 
6-8 






1 


1- 3 

2- 3 




2.3-butancdioI (C4) 


513-85-9 




6-10 
9-10 


1 


3^ 




1 


2,3-butanediol, 
2,3-dimcthvI- (C6) 


76-09-5 


3-9 
7-9 






1 


1- 3 

2- 3 




2,3-butaDediol, 
2-fncthvl- (C5) 


5396-58-7 




1- 5 

2- 5 




2 




1 
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gcncnc Iinuts being Usted on the first line, and those that are preferred are in bold 
type and listed on the second line 

(b) The numbers in this column are average numbers of (CH2CH2O) groups in the 
polyethoxylated derivative. 

(c) The numbers in this column are average numbers of (CH2CH2O) groups in the 
one methyl-capped polyethoxylate subsiituant in each derivative. 

J) The numbers in this column arc average numbers of (CH2CH2O) groups in each 
of the nvo methyl-capped polyethoxylate substituants in each derivative, 
(e) The numbers in this column are average numbers of (CH(CH3)CH20) groups in 
the polypropoxylated derivative. 

(0 The numbers in this column are average numbers of (CH2CH2CH2CH2O) 
groups in the polyteiramethyleneoxylated derivative. 

(g) The numbers in this column are average numbers of (C::H(CH2CH3)CH20) 
groups in the polybutoxylated derivative. 



Base Material^) 


Base 
Material 

CAS No. 


EO's 


l(Me-En) 


2(Me-£n) 


PO's 


n-BO*s 


BO'S 






(b) 




(d) 




(0 




1,2-pezitaDediol 
(C3) 


5343-92-0 


3-10 
7-10 






1 


2-3 
3 




lt2-pentanediol, 
2-methv|. (C6) 


20667-05^ 


1-3 








1 




1,2-pmrancdiol, 
3-mcthvl- (C6) 


159623-53-7 


1-3 








1 




1,2-pemanedioI, 
4-mcthvl- fC6) 


72110-08-8 


1-3 








1 




1,3-pentanediol 
(C5) 


3174-67-2 






1-2 


3-4 






1,3-pentanediol, 
2,2-dimcthv!- (C7) 


2157-31-5 




I 




1 


2^ 
3 




1,3-pentanediiol, 
2,3Klimcthvl- (CD 


66225-52-3 




1 




1 


2-4 
3 
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1.3- pcnuncdiiol, 

2.4- dimcthvl- (C7) 


60712-38-1 




1 

1 




1 


2^ 
3 




1,3-pentanedioi, 
2-cthvl- (C7) 


29887-11-4 


2-9 






1 


1- 3 

2- 3 




1,3-pentanediol, 
2-incthyl- (C6) 


149-3 h5 




1-6 




2-3 




1 


1.3- pencanedioI, 

3.4- diniethvl- (C7) 


129851-50-9 




1 
1 




t 
1 


2-4 

3 




1,3-pentaoecbol, 
3-mcthyI- (C6) 


33879-72-0 




1-6 

A £. 




2-3 




1 


1.3- pentanedioi, 

4.4- dijncthv|. (C7) 


30458-16-3 




1 
I 




1 


2^ 
3 




U3-pentaDediol, 
4-fnethvl- (C6) 


54876-99-2 




1-6 




2-3 




1 


1,4-pentanedio) 
(C5) 


626-95-9 














1,4-pentancdioU 
2,2-difncthv!- (C7) 


Method F 




1 
I 




1 


2-» 

3 




1,4-pentanediol, 
2,3-diincthvi- (C7) 


Method F 




I 




1 


2^ 
J 




1,4-peatanediol, 
2,4-dimcthvl- (C7) 


Method F 




I 




1 


2-4 
3 




1.4-pentaDedk)l, 
2-fncthv!- (C6) 


6287-1 7-« 




1-6 




2-3 




1 


1 «4-pentanediol, 
3,3-dimcthvl- (C7) 


81887-62-9 




1 
i 




1 


2-4 
3 




1 .4-pentaziediol, 
3.4-dijnethv]- (C7) 


63521-36-8 




1 

1 




t 
1 


2-4 

3 




1,4-pcntanodiol, 
3-mcthv|. (C6) 


26787-63-3 




1-6 

A £. 








1 


l,4*pentanediol, 
4-fnethy!. (C6) 


1462-10-8 




1-6 

A 








1 


1,5-peatanediol 
(C5) 


111-29-5 




4-10 

S.1II 
<V 1 V 


1 








1,5-pentanedial, 
2,2Hiimethvl- (C7) 


3121-82-2 


1-7 






1 


1-2 
2 




1,5-pcntancdiol, 
2,3-dijncthvl- (C7) 


81554-20-3 


1-7 
4.7 






t 


1-2 




1,5-pcntancdioi, 
2,4-diincthvl- (C7) 


2121-69-9 


1-7 
4-7 






1 
1 


1-2 




1,5-peotanodiol, 
2-«thyl- (C7) 


14189-13-0 


1- 5 

2- 5 








1-2 
1 




1.5-peiuaoediol, 
2-niethvl- (C6) 


42856-62-2 




1-4 




2 






l.S-pentanediol, 
3.3-diinethyl- (C7) 


53120-74-4 


1-7 
4-7 






1 


1-2 
2 




l,S-pentahiBdiol, 
3-fnethvl- (C6) 


4457-71-0 




1-4 




2 
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2,3-pentaMdiol 
(C5) 


42027-23-6 




1.1 




X 






2,3-pentaDedioI, 
2-mcthyi- (C6) 


7795-80-4 


1-7 
4-7 






1 


1-2 
2 




2,3-pentaoediol, 
3-fncthyl- (C6) 


63521-37-9 


1-7 
4-7 






1 
I 


1-2 

2 




2,3-peDtaiiedioI, 
4-mcthyI. (C6) 


7795-79-1 


1-7 
4-7 






1 


1-2 
* 




2,4-pentanediol 
(C5) 


625-69-4 






1- 4 

2- 4 


A 






2,4-pentanedioi, 
2,3-<iimcthv|. (C7) 


24893-39-8 




2-4 










2,4-pentanediol, 
2,4KiimcthyU (C7) 


24892-49-7 




1- 4 

2- 4 




2 






2,4*peDtaoedk>l, 
2-incthvI. (C6) 


107^1-5 




5-10 
ft-10 




3 






2,4-pemanedioU 
3,3-dimcthvl- (CD 


24892-50-0 




1- 4 

2- 4 




2 






2,4-pentanediol« 
3.nicthvl. (C6) 


Method H 




5-10 
8-10 




3 ' 







generic limits being listed on the first line, and those that are preferred are in bold 
type and listed on the second line. 

(b) The numbers in this column are average numbers of (CH2CH2O) groups in the 
polyethoxylated derivative. 

(c) The numbers in this column are average numbers of (CH2CH2O) groups in the 
one methyl-capped polycthoxylatc substituant in each derivative. 

(d) The numbers in this column arc average numbers of (CH2CH2O) groups in each 
of the two methyl-capped polyethoxylate substituants in each derivative. 

(e) The numbers in this column arc average numbers of (CH(CH3)CH20) groups in 
the polypropoxylated derivative. 

(0 The numbers in this column are average numbers of (CH2CH2CH2CH2O) 
groups in the poiytetramethylcneoxylatcd derivative. 

(g) The numbers in this column are average numbers of (CH(CH2CH3)CH20) 
groups in the polybutoxyiated derivative 



TABLE vnn> 



Base Material^^) 


Base 
Material 

CAS No. 


EO'i 


l(Me-En) 


PO'i 


n-BO's 


BO's 






(b) 


(c) 


(e) 


(f) 


^) 


1.3-bexanediol (C6) 


21531-91-9 . 




1- 5 

2- 5 


2 




1 


1 .3-hf xanediol, 2-inetfayl- 
(C7) 


66072-21-7 


2-9 
6-S 




1 


1- 3 

2- 3 


1 


1,3-hexanediol, 3-fnethyl- 
(C7) 


Method D 


2-9 
6-8 




1 


1- 3 

2- 3 
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1,3-hexanedioi. 4-n«hyl- 


Method C 


2-9 

6-5 






1- 3 

2- 3 




1,3-hcxancdiol, 5-fncthyi- 
(fC7) 


109863-14-1 


2-9 
o-o 






1- 3 

2- 3 




1,4-hexanediol (C6) 


16432-53-4 




1- 5 

2- S 






1 


1,4-hexanedioU 2-inethyi- 
(C7) 


Method F 


2-9 






1- 3 

2- 3 




l,4*hexaDediol, 3-mcthyl- 
(C7) 


66225-36-3 


2-9 






1- 3 

2- 3 




1,4-hexanediol, 4-fneCby]- 
(C7) 


40646-08-0 


2-9 
o-o 






1- 3 

2- 3 




i,4*hexaxiediol, S-methyl- 
(C7) 


38624-36-1 


2-9 

O-O 






1- 3 

2- 3 




1,5-hexanediol (C6) 


928-40-5 




1- 5 

2- 5 






1 


1.5-bexanodiol, 2-fncihyI- 
(C7) 


Method F 


2-9 






1- 3 

2- 3 




1,5-bexanediol, 3-fTietby]- 
(C7) 


Method F 


2-9 

m 






1- 3 

2- 3 




i,5-hexaDediol, 4-fnethyl- 
{C7) 


66225-37^4 


2-9 






1- 3 

2- 3 




l«5-hexaDediol, S-methyi* 

aV 'J 


1462-11-9 


2-9 

O-O 






1- 3 

2- 3 




1.6-hexancxiiol (C6) 


629-11-8 




1-2 


1-2 


4 




1,6-hrxancdiol, 2-fnetbyt* 
iCTi 


25258-92-8 


1- 5 

2- 5 






1-2 
1 




1,6-hrxanediol, 3-«nethyl- 


4089-71-8 


1-5 






1-2 
1 




2,3-hcxanediol (C6) 


617-30-1 


1-5 






1-2 
1 




2,4^xanediol (C6) 


19780-90-6 




3-8 

5-0 


3 






2,4-hcxanedioi, 2-fnethyl- 


66225-35-2 




1-2 


1*2 






2,4-hexaDediol, 3-fnethyl- 


116530-79-1 




1-2 


1-2 






2,4-hexanediol, 4-mcthyl- 


38836-25-8 






1-2 






2,4-hexanediol, 5-inetbyl- 
(C7) . 


54877-00-8 




1-2 


1-2 






2,5-hcxanediol (C6) 


2935-44-6 




3-8 
5-S 


3 






2,5-hexaDediol, 2-fnethyl- 
(C7) 


29044^)6-2 




1-2 


1-2 






2,5-hexaaedioI, 3-metbyl- 
(C7) 


Method H 




1-2 


1-2 
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|3,4-hexancdjol (C6) 



922-17-8 


1-5 










2-5 






1 
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generic limits being listed on the first line, and those that are preferred are in bold 
type and listed on the second line. 

(b) The numbers in this column are average numbers of (CH2CH2O) groups in the 
poiyethoxylated derivative. 

(c) The numbers in this column are average numbers of (CH2CH2O) groups in the 
one methyl-capped poly ethoxy late substituant in each derivative. 

(c) The numbers in this column are average numbers of (CH(CH3)CH20) groups in 
the polypropoxylated derivative. 

(0 The numbers in this column arc average numbers of (CH2CH2CH2CH2O) 
groups in the polytetramethylcneoxylated derivative. 

(g) The numbers in this column are average numbers of (CH(CH2CH3)CH20) 
groups in the polybutoxylated derivative. 



TABLE vrriE 



Base Materiaj(^) 


Base 
Material 

CAS No- 


EO'f 


](Me-£n) 


PO'j 


ii-BO*s 






(b) 


(c) 


(c) 


(f) 


1,3-bcpianediol (C7) 


23433-04-7 


1.7 
3-6 






1-2 
2 


1,4-heptaDcdiol (C7) 


40646-07-9 


1-7 
3-6 






1-2 
2 


1,5-heptancdiol (C7) 


60096-09-5 


1-7 
3-6 






1-2 
2 


1,6-bcptanedioI (C7) 


13175-27-4 


1-7 
3^ 






1-2 
2 


1,7-hcptanediol (C7) 


629-30-1 


1-2 






1 


2,4.heptancdiol (C7) 


20748-86-1 


3-10 
7-10 


1 




3 


2,5-bcptancdiol (C7) 


70444-25-6 


3-10 
7-10 


1 




3 


2,6-hcptancdiol (C7) 


5969-12-0 


3-10 
7-10 


1 




3 


3,5-hcptancdiol (C7) 


86632-40-8 


3-10 
7-10 


1 




J 



(a) The number of indicated alkoxylaied groups in this Table are all operable, the 
generic limits being listed on the first line, and those that are preferred are in bold 
type and listed on the second line 

(b) The numbers in this column are average numbers of (CH2CH2O) groups in the 
poiyethoxylated derivative. 

(c) The numbers in this column are average numbers of (CH2CH2O) groups in the 
one methyl-capped poiyethoxylate substituant in each derivative. 
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(c) The numbers in this column are average numbers of (CH(CH3)CH20) groups in 
the polypropoxylated derivative. 

(f) The numbers in this column are average numbers of (CH2CH2CH2CH2O) 
groups in the polytetramethyleneoxylated derivative. 



m 
m 



c 



Table DC 
AROMATIC DfOLS 
Suitable aromatic diols include: 

Chemical Name CAS No. 
Operable Aromatic DioU 

1 -phenyl- 1,2-ethanedioI 93-56-1 

1- pheny|.l,2-propanediol 1855-09-0 

2- phenyl-l,2-propanedioI 87760-50-7 

3- phenyl- 1 ,2-propanediol 17131-14-5 

1- (3-mcthyIphenyl)-1.3.propanedioI 51699-43-5 

1 -(^mcthylphenyl)- 1 ,3-propancdiol 1 59266-06-5 

2- mcthyl- 1 -phenyl- 1 ,3.propanediol 1 39068-60-3 
1 -phenyl- 1,3-butanedioI 118100-60-0 

3- phenyl- l,3.butanediol 68330-54-1 

1 - phenyl- 1,4-butanediol 136173-88-1 

2- phenyl- 1 ,4-butanediol 95840-73-6 

1 -phenyl-2,3-butanedioI 1 69437-68-7 

Preferred Aromatic Diols 

1 - phenyl' 1, 2^ihanedioI 93-56- J 

J -phenyl' J, 2-propanediql 1855-09-0 

2- phenyl- 1,2-propanediol 87760-50-7 

3- phenyl- 1, 2-propanediol 17131-1 4-5 
l-(3-methylphenyl)-l,3-propmediol 51699-43-5 

1- (4-methylphenyl)'l,3-propan€diol 159266-06-5 

2- methyl-l -phenyl' ^-propanediol 139068-60-3 
1 -phenyl- 1,3-butanediol 118100-60-0 
3'phenyl-l, 3'butanediol 68330-54-1 

1 - phenyl- 1,4-butanediol 136173-88-1 

More Preferred Aromatic Diols 

l*phenyl-l^-propanediol 1855-09-0 

2- pheDyl-l^-propanediol 87760-50-7 

3- phenyl-l^-propanediol 17131-14-5 

1- (3-methylphcnyl>-13-propanediol 51699<43-5 
H4^methylpbenyI>-13-propanediol 159266-06-5 

2- methyl-l-pbenyl-l^propanedioI 13906S-60-3 
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3-pbcny|.13.buUnediol 

1- pheDyl-l,4-buUnediol 

Inoperable Aromatic Diols 

1 -phenyl- 1 ,3 -propanediol 

2- phenyl- 1 ,3-propanedioI 
1 -phenyl- 1 ,2-butanediol 

2- phenyl- 1 ,2-buianediol 

3 - phenyl- 1 ,2-butanediol 

4- phcnyl- 1 ,2-butanediol 
2-phenyl. 1 ,3-buunediol 
4-phenyl-l,3.butanediol 
2-phenyl.2,3 -butanediol 



6S330.54-1 
136173-8*.! 



154902-08-6 

157008-55-4 

141505-72-8 

143615-31-0 

103941-94-2 

81096-91-5 

138432-94-7 



X. principal solvents which are homologs, or analogs, of the above structures 
where the total number of hydrogen atoms is increased by the addition of one, or 
more additional CH2 groups, the total number of hydrogen atoms being kept at the 
same number by introducing double bonds, are also useful with examples including 
the following known compounds: 

TABLE X 

EXAMPLES OF UNSATURATED COMPOUNDS 



Operable Unsaturated Diols 

1,3-Propanediol, 2,2-di-2-propcnyl- 
1,3-Propanediol, 2-<l-pentenyl>- 

1 ,3-PropanedioI, 2-<2.methyI-2.propenyl)-2-{2-propenyI). 
1 , 3-Propanediol, 2-<3 -methyl- 1 -butenyl)- 
1,3-PropanedioI, 2-(4.pentenyl>. 
1,3-PropanedioI, 2-cthyl-2-(2-methyl-2-propenyl)- 
1 ,3-Propanediol, 2-ethyl-2-(2-propenyl)- 
1,3-Propanediol, 2-mcthyl-2-{3-methyl-3-butenyl)- 

1.3. Butanediol, 2,2-diaUyl- 

1 ,3-Butanediol, 2-< 1 -ethyl- 1 -propenyl)- 
1 ,3-BuianedioI, 2-<2-butenyl>-2-methyl- 
1,3-Butanediol, 2-{3-methyl-2-butenyl)- 
1 ,3-Buianediol, 2-ethyl-2-(2-propenyl>- 

1 .3- Butanediol, 2-methyl-2-( 1 -methyl-2-propenyl)- 

1 .4- Butanediol, 2.3-bis( 1 -methylethylidene)- 

1 .4. Butanediol, 2-{3-methyl-2-butenyI)-3-meihyiene- 
2-Butene- 1 ,4-diol, 2-( 1 , 1 -dimethylpropyl}- 
2-Butene-l,4-dioI, 2-(l-methylpropyl)- 
2-Butene-l,4-diol, 2-butyl- 



55038-13-6 

138436-18-7 

121887-76-1 

138436-17-6 

73012-46-1 

91367-61-2 

27606-26-4 

132130-95-1 

103985-49-5 

116103-35-6 

92207-83-5 

98955-19-2 

122761-93-7 

141585-58-2 

52127-63-6 

115895-78-8 

91154.01-7 

91154-00-6 

153943-66-9 
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1,3-Pentanediol, 2-cthenylO-ethyl- 


104683-37.6 




1 ,3-Pentanediol, 2-cthenyM,4-dimethyl- 


143447.08-9 




1 ,4-PcntanedioI, 3-niethyl-2-(2-propcnyl). 


139301-86-3 




1,5-Pentanediol, 2-<l-propcnyl)- 


84143-44-2 




1,5-Pcnianediol, 2-(2-propenyl)- 






1,5-Pentanediol, 2-ethylidcne-3.methyl- 


42178-93-8 




U5-Penunediol, 2-propylidcne- 


58203-50-2 




2,4-PentancdioI, 3-ethylidene-2,4-dimcthyl. 


88610-19-9 




4-Pentene- 1 ,3-diol, 2-( 1 , 1 -dimethylethyl). 


109788-04-7 




4-Pcntene- U3-diol, 2^thyl-2,3-dimcthy|. 


90676-97-4 




1,4-Hexanediol, 4-cthyl.2-methylcne. 


66950-87-6 




1.5-Hexadiene-3,4^iol, 2,3,5-trimethyl- 


18984-03-7 




l,5.Hexadicne-3,4-diol. 5^hyl-3 -methyl- 


18927-12-3 




1,5-Hexanediol, 2-<l-methylethenyI> 


96802-18-5 




1,6-HexanedioI, 2-cthenyl- 


66747-31-7 




l-Hcxcne-3,4-diol, 5,5-diinethyl- 


169736-29-2 


! ^1 

i n 


l-Hcxene-3,4-diol, 5,5^imethyl- 


120191-04-0 




2-Hcxcne-l,5-dioI, 4-cthenyl-2,5.dimethyl- 


70101-76-7 




3.Hcxcnc- 1 .6-diol, 2-ethenyl.2,5.dimcihyl. 


112763-52-7 




3-Hcxcne-U6.diol, 2-cthyl- 


84143-45-3 


ni 


3-Hexcnc-l,6^oU 3,4.<limcthyl- 


125032-66-8 


4-Hexene-2,3^ol, 2.5-dimethyI. 


13295-61-9 


'"'^ 


4-Hexcnc-2,3-dioU 3,4-dimcthyl- 






5-Hcxenc-l,3-<lioI, 3-<2-propcnyI)- 


74693-24-6 


hi; 


5.Hexenc-2,3-dioU 2,3-dijncthyl- 


154386-0O-2 


Li| 


5-Hcxenc-2,3^iol, 3,4-dimethyl- 


135096-13-8 




5.Hcxene-2,3-<iiol, 3,5-<Iimethy|. 


134626-63-4 




5-Hcxcnc-2,4.<iiol, 3-cthenyl-2,5-dimethy|. 


155751-24-9 




l,4.Hepianediol, 6-mcthyl-5-mcthylcne- 


100590-29-2 




l,5-Hcpiadicne-3.4-<iiol, 2,3-dimcthy|. 


18927-06-5 




l,5-Hcptadienc-3,4-dioI, 2,5-dimethyl- 


22607-16-5 




l,5-Hcptadiene-3.4^iol, 3,5-dimethy|. 


18938-51-7 




1,7-HeptancdioK 2,6-bis(mcthylene)- 


139618-24-9 




1,7-Heptanediol, 4.mcthylene- 


71370-08-6 




l-Hcptene-3,5-diol, 2,4Hiimethyl- 


155932-77-7 




l-Heptene-3,5-diol, 2.6-dimethyl- 


132157-35-8. 




l-Hcplcne-3,5-dioI. 3-cthenyl-5-mcthyl 


61841-10-9 




l-Hcptene-3,5-diol, 6,6-dimethyl- 


109788-01-4 




2,4-Hcptadicnc-2,6-diol, 4,6-dimethyU 


102605-95-8 




2,5-Hcptadiene-l,7-diol, 4,4.dimethyl- 


162816-19-5 




2,6-Heptadicnc-l,4-dioI, 2,5,5-trimethyl- 


11534iS-30-0 




2-Heptene-l,4-diol, 5,6-dimethyl- 


103867-76-1 




2-Hcpiene-l,5-diol, 5-cthyI- 


104683-39-8 




2-Hcptcne-U7.diol, 2-mcthyl- 


74868-68-1 




3-Hcptenc-l,5-dioI, 4,6-dimethyI- 


147028-45-3 
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3-Hcpiene-l,7-diol, 3-methyl-6-methylene- 




3-Heptene-2,5-diol, 2,4-dimethyl. 


y o y ^ ^ -*f Lr-y 


3-Hcptcne-2,5-diol, 2,5-dimcthyl- 




3-Hcptcne-2,6-diol, 2,6-dimethyl- 




3-Hcptcne-2.6-diol, 4,6-dimethyl. 


59502-66-8 


5-Heptcne-U3-diol, 2,4-dimethyl- 


123363-69-9 


5-Hcptcne-l,3-dioI, 3.6-dimethyl- 


96924-52-6 


5-Hcptene-l,4-dioI, 2,6-dimcthyl- 


106777-98-4 


5-Hq)tcne-1.4-diol, 3,6-dimethyl- 


106777-99-5 


5-Hepiene.2,4-diol, 2,3-dimethyl. 


104651-56-1 


6.Heptene-l,3-diol, 2,2-dimcthyl- 


140192-39-8 


6.Heptenc-l,4^iol, 4^2-propcnyl)- 


1727-87-3 


6-Heptene-l,4-diol, 5,6-dimethyl. 


152344-16-6 


o-Hcptcne-l,5-dioi, 2,4-difnethyl- 


74231-27-9 


6-Hcptene- 1,5-diol, 2-cthyUdene-6-methyl- 


91139-73-0 


6-Heptcne-2.4-diol, 4-(2-propenyi)- 


101536-75-8 


6-Heptene-2,4^iol, 5,5-dimethyl- 


98753-77-6 


6-Hcptene-2,5-diol, 4,6.dimethyl- 


134876-94-1 


6-Hcptenc-2,5-diol, 5-cthenyl-4-methyI- 


65757-31-5 


1.3-Octanediol, 2-incthylcnc- 


108086-78-8 


l,6-Octadicne-3,5^ol, 2,6-dimethyl- 


91 140-06-6 


l,6-Octadienc-3,5-diol, 3.7-diniethy|. 


75654-19-2 


l,7-Octadiene-3,6-diol, 2,6-dimethyl- 


51276-33-6 


I,7-Octadicne-3,6-dioK 2J^imethyl- 


26947-10-4 


l,7-Octadiene-3,6-diol, 3,6-diniethyl- 


31354-73-1 


l-Oaene-3,6-<liol, 3-cthenyl- 


65757-34-8 


2,4,6-Ocutricne-l,8-diol, 2,7-dimethyl- 


162648-63-7 


2,4-Octadiene-l,7-diol, 3.7-dimcthyI- 


136054-24-5 


2,5-Octadicnc-l,7-diol, 2,6-dimcthyl- 


91140-07-7 


2,5-Octadienc-l,7-dioI, 3,7-dimethyl- 


1 17935-59-8 


2,6-Octadicne-1.4-diol, 3,7-dimcthyl- (Rosiridol) 


101391-01-9 


2,6-Octadiene-l,8-diol, 2-mcthyl- 


1491 12-02-7 


2,7-Octadiene-1.4-<liol, 3.7.diinethy|. 


91 140-08-8 


2,7-Octadiene-l,5-diol, 2,6-diinethyI- 


91 140-09-9 


2,7-Ociadiene-1.6-diol, 2.6-dimethy|. (8-Hydroxylinalool) 


103619-06-3 


2,7-Octadienc-1.6-diol, 2.7-dimcthyl- 


60250-14-8 


2-Oacne-l,4-diol 


40735-15-7 


2-Octene.l,7-diol 


73842-95-2 


2-Oacnc- 1 ,7-diol, 2-melhyI-6-methylenc- 


91140-16-8 


3,5-Octadienc-l,7-diol, 3,7-dimethyl- 


62875-09-6 


3,5-Octadiene-2.7-diol, 2,7-dimcihy|. 


7177-18r6 


3,5-Octanediol, 4.mcthylcnc- 


143233-15-2 


3,7-Octadiene- 1 .6-diol, 2,6-dimethyl- 


^ 127446-29-1 


3 , 7-Ociadicne-2, 5-diol, 2, 7.dimethy 1- 


171436-39-8 


3,7-Octadiene-2,6-diol, 2,6-dimethyI- 


150283-67-3 


3-Octcne-l,5-<liol, 4-mcthyl- 


147028-43-1 
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3- Octene-l,5-diol, S-methyl- 

4.6- Octadiene.l.3HiioI, 2,2-dimethyl. 

4.7- Octadiene-2,3-diol, 2,6-diinethyI. 
4,7-Octadiene-2,6-diol, 2.6-diinethyl- 

4- Oaene- 1 , 6-dio!. 7-fnethyl- 
4-Octene-l,8-dioI, 2,7-bis(methylene)- 

4- Oaene-l,8-diol, 2-inethylene- 
S,7-Octadiene-l,4-diol, 2.7-dimethyl- 
5,7-Octadiene-l,4-dioI. 7-inethy|. 

5- Octene-l,3-diol 

6- Oaene-l,3-diol, 7.inethyl- 
6-Oaene-i;4-diol, 7-methyl« 
6-Oaene-l,5-diol 
6-Octene-l,5-dioI, 7-methyI- 
6-Oaene-3,5-diol. 2-mcthyl- 

6- Ortene-3,5-dioI, 4-methyl- 

7- Octene-1.3-diol, 2-methyl- 
7-Octene-l,3-diol, 4-inethyl- 
7-Oaene-l,3-diol, 7-methyl- 
7-Octene-l,5-diol 
7-Oaene-l,6-diol 
7-Octene-l,6-diol, S-methyl- 
7-Oaene-2,4-diol, 2-methyl-6-methylene- 
7-C>aene-2,5-diol, 7-methy|. 
7-Oaene-3,5-diol, 2-methyl- 

1 -Nonene-3 . S -diol 
1 -Nonene-3 , 7-diol 

3- Nonene-2,5-dioI 
4,6-Nonadtene-l,3-diol. 8-methyl- 

4- Nonene-2, 8-diol 

6, 8-Nonadiehe- 1 ,S-dioI 

7- Nonene-2,4-diol 

8- Nonene-2,4-<lioi 
8-Nonene-2,5-dioI 



19764-77-3 

39824-01-6 

51117-38-5 

59076-71-0 

84538-24-9 

109750-56-3 

109750-58-5 

105676-78-6 

105676-80-0 

130272-38-7 

110971-19-2 

152715-87-2 

145623-79-6 

116214-61-0 

65534-66-9 

156414-25-4 

155295-38-8 

142459-25-4 

132130-96-2 

7310-51-2 

159099-43-1 

144880-56-8 

72446-81-2 

152344-12-2 

98753-85-6 

1 19554^56-2 

23866-97-9 

165746-84-9 

124099-52-1 

154600-80-3 

108586-03-4 

30625-41-3 

119785-59-0 

132381-58-9 



1 ,9-Decadiene-3,8-diol 
1 .9-Decadiene-4,6-<lioI 

Preferred Unsaturated Dlols 
1,3-Butanediol. 2.2-diaUyl. 
J.S-Butanediol. 2-(l-ethyl-l-propenyl)- 
1, 3-Buta:, zdiol, 2-(2-butenyl).2'methylr 
1, 3-Butanediol. 2-(3-methyl-2-butenyl)' 

1.3- Butanecliol, 2-€thyI'2-(2-propertyl)- 

J. 3'Butanediol. 2-methyl-2-(l-methyl-2'propenyl)- 

1. 4- Butanediol, 2, 3'bis(l-metl^lethylidene)- 



103984-04-9 
138835-67-3 



103985-49-5 

J J 6103-35-6 

92207-83-5 

98955-19-2 

122761-93-7 

141585-58-2 

52127-63-6 
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L3-Pentcmediol, l-ethenyl^S^ethyl- 




1,3'Pentanedioi 2-ethenyl^,4^methyl' 


143447-08-9 


U'Pentanedioi S-methyl-l-fl-propenyl)* 


I3930J-86-3 


4'Penten€-I,3<uoi 2'(lJ'dimethylethyl)- 


. 109788-04-7 


4'Pentene'U'diol l-ethyl'IJ^methyl- 


90676-97-4 


/. 4'Hexanediol 4^thyl'2'methyl€ne- 


66950-87-6 


/. 5'Hexadiene'3, 4^ol, 2, i, S-trimethyl- 


J 8984-03-7 


1,5'Hexanedioi 2'(l'methylethenyl)' 


96802-18-5 


2'Hexene'l,5^ol 4^thenyl'2,5'<iim€thyl' 


70101-76-7 


IJ'Heptanediol S-methyl'S-meihylene- 


100590-29-2 


2,4-Hepiadiene'2,6^ol, 4,6^methyl' 


102605-95-8 


2, e-Hepiadiene-J, 4^ol, 2, J, S-trimethyU 


115346-30-0 


2'Hepiene'J,4^ol, S,6^methyl' 


103867-76-1 


S-Heptene-l^S-dioi 4,&<Umethyl' 


147028-45-3 


S'Heptene-U^ol 2,4^methyl' 


123363-69-9 


5'Heptene~J,3^oi 3,6^methyl' 


96924-52-6 


o*n€ptene*J ,4'<uol, 2,6-<umetnyl» 


106777-98-4 


5-Hept€ne'l,4^ol 3,6^methyl- 


106777-99-5 


e^Heptene-JJ^ol, 2.2^methyl' 


140192-39-8 


6'Heptene'l,4^ol, 5,&<limethyl- 


152344-16-6 


6'Hepiene-I,S<Uol, 2,4^methyl' 


74231-27-9 


S-Hepiene-J.S^ol, 2'€{hylidene'6'meihyl' 


91139-73-0 


6'Heptene'2,4^ol, 4~(2-propenyl)' 


101536-75-8 


l-Octene'3,6^oi 3'€ihenyl' 


65757-34-8 


2,4,6-Octarhene'J,8'diol, 2J<limethyl' 


162648-63-7 


2J'Octadi€ne*JJ^oI, 2.6^methyl' 


91140-07-7 


2J'Octadjene'lJ<bol 3J^methyl' 


117935-59-8 


2,6^ctadiene*l,4<iiol 3 J -dimethyl- (Rosiridol) 


101391-01-9 


2,&Octadi€ne'l,8^ol 2 -me thy l- 


149112-02-7 


2, 7-Octadiene'J, 4'dioi i, 7 ^methyl- 


91140-08-8 


2J'Octadiem'JJ<iioi 2,6^methyl' 


91140-09-9 


2,7'Octadiene'l ,6<lioi 2,&<limethyl' (S-Hydroxylinalool) 


103619-06-3 


2. 7'Octadiene'^l, 6^ol, 2, 7^methyl' 


60250-14-8 


2^cten€'J, 7'diol, 2-meihyl'&-m€thyleh€- 


91140-16-8 


3,5-Octadier}€'2,7^oi 2J^methyl' 


7177-18-6 


3,5-Ocianediol, 4-methyiene' 


143233-15-2 


3,7-Ociadiene'l,6<iiol, 2,6<bmethyl' 


127446-29-1 


4'Octene'l,8^ol, 2'methylene' 


109750-58-5 


6^ctene'3,5'dioi 2-methyl' 


65534-66-9 


6-Octene'3,5'diol, 4'methyl' 


156414-25-4 


7'Ociene'2,4^ol, 2'methyl'6'm€thylene- 


72446-81-2 


7'Octene'2.$^ol 7'methyl' 


152344-12-2 


7^ctene'3,5'diol 2 -methyl- 


98753-85-6 
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l.Nonene-3 5^ol 119554-5^2 
l-Nonene-3. 7-diol 



23866-97.9 
165746-84-9 

Ks, XI ^ , c ^ , 154600-80-3 
^A'r^°?^Trl-^.-^°^ 108586-03.4 

30625-41-3 



3- Nonene-2, 5-diol 

4- Nonene-2, 8-dioI 



132381-58-9 

103984-04-9 
138835-67-3 



7- Nonene -2, 4-djol 

8- Nonene-2 4^ol 119785-59-0 
8-Nonene-2.5-diol ; , , , o » c o « 

1, 9-Decadiene-3, 8.diol 
1, 9-D€cadiene'4. 6-diol 
; and 

XI. mixtures thereof. 

There are no C1.2 mono-ols that provide the clear concentrated fabric 
softener compositions of this invention Only one C3 mono-ol, n-propanol. provides 
acceptable performance (forms a clear product and either keeps it clear to a 
temperature of about 40c, or allows it to recover upon rewarming to room 
temperature), although its boUing point (BP) is undesirably low Of the C4 mono- 
ols. only 2-butanol and 2-methy|.2-propanol provide very good performance, but 2- 
methyl-2-propanol has a BP that is undesirably low. There are no C5.6 mono-ols 
that provide clear products except for unsaturated mono-ols as described above and 
hereinafter. 

It is found that some principal solvents which have two hydroxyl groups in 
their chemical formulas are suitable for use in the formulation of the Uquid 
concentnued, clear fabric softener compositions of this invention. It is discovered 
that the suitability of each principal solvent is surprisingly very selective, dependent 
on the number of carbon atoms, the isomeric configuration of the molecules having 
the same number of carbon atoms, the degree of unsaturation. etc. Principal solvents 
with similar solubility characteristics to the principal solvents above and possessing at 
least some asymmetry will provide the same benefit. It is discovered that the suitable 
principal solvents have a ClogP of fi^om about 0.15 to about 0.64, preferably fi-om 
about 0.25 to about 0.62, and more preferabiy^om about 0 40 to about 0.60. 

For example, for the 1,2-alkanediol principal solvent series having the general 
formula HO-CH2-CHOH.(CH2)n-H. with n being fi-om 1 to 8, only 1,2-hexanediol 
(n=4), which has a ClogP value of about 0 53. which is within the effeaive ClogP 
range of fi-om about 0.15 to about 0.64.. is a good principal solvent, and is within the 
claim of this invention, while the others, e.g.. 1,2-propanedioI, 1,2-butanediol. 1.2- 
pentanedipl, 1,2-octanediol. 1.2-decanedioI, having ClogP values outside the 
effective 0.15 - 0.64 range, are not. Furthermore, of the hexanediol isomers, again, 
the 1,2-hexanediol is a good principal solvent, while many other isomers such as 1,3- 
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hexane4iol. 1,4-hexanediol. l.S-hexanediol. 1.6-hexanedioI. 2.4.hexanediol. and 2.5- 
hexanediol, having ClogP values outside the effective 0.15 - 0.64 range, are not 
These are Ulustrated by the Examples and Comparative Examples I-A and I-B (vide 
infra). 

There are no C3-C5 diols that provide a clear concentrated composition in 
the context of this invention. 

Although there arc many diols that are possible isomers, only the ones 
Usted above are suitable for making clear produas and only: 1.2-butanediol, 2,3- 
dimethyl-; 1,2-butanediol. 3.3-dimethyl-; 2,3.pcntanediol, 2-methyl-; 2.3-pentanediol. 
3-methyl.; 2,3-pcntanediol. 4-methyI-; 2.3-hexanediol; 3,4-hexanedioi; 1.2- 
butanediol, 2^thyl-; 1.2-pcntanediol. 2.methy|.; 1.2-pentanediol, S-methyl-; 1.2- 
pentanediol, 4-methyl-; and 1,2-hexanediol are prcfcfTcd. of which the most preferred 
are: 1,2-butanediol, 2-ethyl.; 1.2-pentanediol, 2-methyl-; 1.2-pentanediol, 3-methyl-; 

1.2- pentanediol. 4.methyl-. and 1.2-hexanediol. 

There are more possible C7 did isomers, but only the listed ones provide 
clear products and the preferred ones are: 1.3-butanedioI. 2-butyl-; 1,4-butanediol. 2- 
propyl-; 1.5-pentanediol. 2-ethyl-; 2,3-pentanediol, 2.3Klimethyl-; 2,3-pcntanediol, 

2.4- dimethyl-; 2.3-pentanediol. 4,4-dimethyl.; 3.4.pentanediol. 2.3-dimethyl-; 1.6- 
hexanediol. 2-methyI-; 1,6-hexanediol, 3-methyI-; 1,3-heptanediol; 1 .4-heptanediol. 

1.5- heptanediol; 1.6-heptanediol; of which the most preferred are 2.3-pcnianediol. 

2.3- dimethyl.; 2,3-pentanediol. 2,4-dimethyl-; 2,3-pentanediol. 3,4-dimethyl-, 2.3- 
pcntanediol, 4,4-dimethyl.; and 3.4-pentanediol. 2.3-dimcthyl-. 

Similarly, there are even more Cg diol isomers, but only the listed ones 
provide clear products and the preferred ones are: 1.3 -propanediol. 2-(l,I- 
dimethylpropyl).; 1,3-propanediol, 2-(1.2-dimethylpropyl)-; 1,3-propanedioi. 2-<l- 
ethylpropyl)-; 1.3-propanediol. 2-<2,2-dimethylpropyl)-; 1.3 -propanediol. 2-ethyI-2- 
isopropyl-; 1,3-propanediol. 2-methyI-2-( 1 -methylpropyl>; 1.3-propanediol. 2- 
methyl-2-<2-methylpropyl)-; 1.3-propanediol. 2-tertiary.butyl-2-methyl-; 1.3- 
butanediol, 2,2-diethyl. 1.3.butanedioI. 2-(l-methylpropyl)-; l,3.butanediol. 2-butyl-; 

1.3- butanediol, 2-ethyl-2, 3 -dimethyl-; 1.3-buianediol. 2-{ 1 , 1 -dimethylethyl)-; 1,3- 
butanediol. 2-(2-methylpropyl)-; 1.3-butanediol. 2-methyl-2-propyl-; 1.3-butanediol. 
2-methyI-2-isopropyl-; 1,3-butanediol. 3-methyl-2-propyI-; l,4.butancdioI. 2,2- 
diethyl-; 1,4-butanediol. 2-ethyl-2.3 -dimethyl-; 1,4-butanediol. 2-ethyl-3,3Hiimethyl.. 

1.4- butanediol, 2-(l,l-dimethylethyl>; 1,4-butanediol, 3-methyl-2-isopropyi-; 1,3- 
pentanediol, 2,2.3-trimethyl-; 1.3.pcntanediol, 2,2,4-trimethyl-; 1,3-pentanediol. 
2.3,4-tiimethyl-; 1.3-penianediol. 2.4.4-trimethyl-; 1,3-pentanediol, 3,4,4-trimethyl-; 
1.4-pentanediol, 2,2,3-trimethyl-; l,4.pentanediol, 2,2,4-trimethyl-; 1,4-pentanediol, 
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2,3,3-triniethyl.; 1.4-pemanediol. 2.3.4-trimethyI-; 1 ,4.pentanediol. 3,3,4-trimcthyl.; 
1.5-pentanedioI. 2,2.3-trimethy|.; l.S-pentanedioI. 2,2.4-trimethyI-; 1.5-pentanediol, 
2.3.3-triinethyl.; 2,4-pentanediol, 2,3.4-irimethyI-; 1,3-pentanediol, 2-ethyI-2-methyl. 
; 1,3-pehtanediol, 2-ethyI-3-methyI-; 1,3-pentanedioI, 2-ethyl-4-methyl-; 1,3- 
pentanediol, 3-ethyU2-methyl-; 1 .4.pentanediol, 2-ethyl.2-methyl-; 1 .4-pentanedioI, 
2-«thyU3-methyl-; 1.4.pentanediol. 2-ethyl-4-methyl-; 1.5-pcntanedioi, 3-ethyI-3- 
methyl-; 2,4-pentanediol. 3-ethyl-2-methyl-; 1.3-pemancdiol, 2-isopropyl-; 1,3- 
pentanediol, 2-propyl-; 1.4-pentanediol, 2-isopropyl-; 1,4-pentanedio!. 2-propyl-. 
1.4-pentanediol, 3.isopropy|.; 2.4-pentanediol, 3-propyi-; 1,3-hexanedioI, 2,2- 
dimcthyU; 1,3-hexanediol, 2,3-dimethyI.; 1,3-hexanediol, 2,4-dimethyI-; 1.3- 
hexanediol. 2.5-dimcthyl-; 1,3-hexanediol, 3.4-dimethyl.; 1,3-hexanediol. 3,5- 
dimethyl-; 1,3-hexanediol. 4,4-dinjethyl-; 1,3-hcxanedioI. 4,5-dimethyl-; 1.4- 
hexanediol. 2,2-dimethyl-; l,4.hexanediol. 2.3-dimethyI-; l,4.hexanediol, 2,4- 
dimethyl-; 1,4-hexanediol, 2,5-dimethyl-; 1 .4-hexanediol, 3,3-dimethyl-; 1.4- 
hexanediol, 3,4-dimethyl-; 1,4-hexanediol. 3,5-dimethyl-; l,4.hexanediol, 4,5- 
dimethyl-; 1. 4-hexanediol, 5,5-diniethy|.; 1,5-hexanediol, 2,2-dimethyI.; 1.5- 
hcxanediol, 2.3-dimethyl-; 1.5-hexanediol, 2,4-dimethyl-; 1,5-hexanediol, 2.5- 
dimethyl-; 1,5-hexanediol, 3,3-dimethyl-; 1,5-hexanediol, 3,4-dimethyi-; 1.5- 
hexancdiol, 3,5-dimethyl-; 1,5-hexaiiediol, 4.5-dimethyl-; 2.6-hexanedioI, 3.3- 
dimethyl-; 1,3-hexanediol. 2-ethyl-; 1,3-hexanediol, 4.ethyl-; 1,4-hexanediol, 2-ethyl- 
; 1,4-hexanediol, 4-cthyl-, 1,5-hexanediol, 2-ethyl-; 2, 4-hexanediol. 3-ethyl-; 2.4- 
hcxanediol, 4-cthyl-; 2.5-hexancdiol. 3-cthyl-; l,3.heptanediol. 2-methyl-; 1,3- 
heptanediol, 3.mcthyl-; 1.3-heptanediol. 4-methyl-; 1.3-heptanediol, 5-methyl-; 1.3- 
hepianediol, 6-methyl-; 1 .4-heptanediol, 2-methyl-; 1 ,4-heptanediol, 3-methyl-; 1.4- 
heptanediol, 4-mcthyl-; 1,4-hcptanedioI, 5-methyl-; 1 .4-heptanedioI. 6-methyI-; 1.5- 
heptanediol. 2-methyl-, 1,5-heptanediol, 3-methyl-; 1,5-heptanediol, 4-methyl-; 1.5- 
heptanediol, 5-methyl-, 1,5-hepianediol. 6-methyI-; 1 .6-heptanediol. 2-methyl-. 1,6- 
heptanediol, 3-methyl-; 1, 6-heptanediol, 4-methyl-; 1, 6-heptanediol, 5-methyi-, 1.6- 
heptanediol, 6-methyl-; 2,4-hepianediol, 2-methyl.; 2.4-heptanediol, 3-methyI-; 2,4- 
heptanediol, 4-methyl-; 2.4-heptanediol. 5-methy|.; 2,4-heptanediol, 6-methyI-, 2,5- 
heptanediol, 2-methyI-; 2.5-hcptanediol, 3-methyl-; 2.5-heptanediol, 4-methyl-, 2.5- 
heptanediol, 5-methyl-; 2,5-heptanediol. 6-methyl-; 2,6-hcptanediol, 2-methyi-, 2.6. 
heptanediol. 3-methyl-. 2.6-heptanediol, 4-methy|.; 3. 4-heptanediol, 3-methyl-; 3,5- 
heptanediol, 2-methyl-; 3,5-heptanediol, 4-methyl-; 2,4-octanediol; 2,5-oaanediol. 
2,6-octanediol; 2,7-octanediol; 3,5-octanediol; and/or 3,6-octanediol of which the 
following are the most preferred: 1.3-propanediol, 2-(l,l-dimethylpropyl)-; 1,3- 
propanediol, 2-<l,2-dimethylpropyl)-; 1.3-propanediol, 2-(l-cthylpropyl)-; 1.3- 
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propansdiol. 2-(2,2-dimethylpropyI).;. 1.3-propanedioI, 2-cthyl-2.isopropyl-; 1,3- 
propanedioi, 2-inethyl-2.(l-methylpropyl).; 1.3-propanediol. 2-methyl-2-(2- 
methylpropyl)-. I.3.propanedioI, 2.tertiaiy-butyl-2-inethyl-; 1.3-butanediol, 2-(l- 
methylpropyl)., 1.3-butanedioI. 2-(2-methylpropyI)-; 1.3-butanediol, 2.butyl-; 1.3- 
butanediol, 2-methyI-2-propyl-; 1.3-butanedioI. 3-methyl-2-propyI-, 1 ,4.butanediol. 
2,2-diethyl-; 1,4-butanediol. 2-cthyl-2.3-<iimethyl-; 1 ,4.butanediol, 2-«thyl-3.3- 
dimethyl-; 1.4-butanediol, 2Kl,l-<iimethylethyl)-; 1,3-pentanediol. 2.3.4-trimethyl-; 
1,5-pcntanediol, 2,2,3-trimeihyl-; 1,5-pcntanediol, 2,2,4.trimethyl-; 1,5-pentanediol. 
2,3,3-trimethyl-; 1,3-pentanediol, 2-ethyl-2-mcthyl-; 1,3-pentanediol, 2-cthyI-3. 
methyl-; 1.3-pentanediol. 2-ethyl-4-methyl.; 1.3-pentancdio!. 3-cthyl-2-methyl-; 1.4- 
pentanediol, 2-ethyI.2-methyl-; l,4.pentanedioI. 2.ethy|.3 -methyl-; 1,4-pentanediol, 
2-ethyl-4-methyl-; 1.5-pentanediol, 3-ethyI.3 -methyl-; 2,4-pentanediol, 3-ethyI-2- 
methyl-; 1,3-pentanediol, 2-isopropyl-; 1,3-pentanediol. 2-propyl-; 1,4-pentanediol. 
2.isopropyl-; 1,4-pentanediol. 2.propyl-; 1,4-pentanediol. 3.isopropyl-; 2,4- 
pentanediol. 3-propy|.; 1.3-hexanediol. 2.2-dimethy|.; 1.3-hexanediol, 2.3-dimethyl-; 
l,3.hexanedioI. 2,4-dimethy|.; 1,3-hexanediol, 2,5-dimethyl-; 1,3-hexanediol, 3.4- 
dimethyl-; l,3.hexanediol. 3,5-dimethy|.; 1,3-hexanediol, 4,4-dimethyl-; 1.3- 
hexanediol. 4.5-dimethyi-; 1 .4.hexanediol, 2,2-dimethyl-; 1,4-hexanediol, 2,3- 
dimethyl-; 1.4-hexanediol. 2.4-dimethyl-; 1.4.hexanediol. 2,5-dimethyl-, 1.4- 
hexanediol. 3.3-dimethyl-; 1.4-hcxanedioI. 3.4-dimethyl-; 1.4-hexanediol. 3,5- 
dimethyl-; 1.4-hexanediol. 4.5-dimethyl-; 1.4-hcxanediol, 5. 5 -dimethyl-; 1,5- 
hexanediol. 2.2.dimethy|.; 1.5-hcxanediol, 2,3-dimethyl-; 1.5-hexanediol, 2,4- 
dimethyl-; 1,5-hexanediol. 2.5-dimethyl-; 1.5-hexanediol, 3.3-dimethyl-; 1.5- 
hexanediol, 3,4-<iimethyl-; 1,5-hcxanedioI, 3.5-dimethyl-; 1.5-hexanediol, 4.5- 
dimethyl-; 2.6-hexanediol, 3.3-dimethyl-; 1.3-hexanediol, 2-ethyl-; 1.3-hexanediol, 4- 
ethyl-; 1,4-hexanediol, 2-ethyl-; 1,4-hexanediol. 4-ethyl-; l.S-hexanediol, 2-ethyl-. 
2.4-hexanedioI. 3-cthyl-; 2.4-hexanediol. 4-ethyl-; 2,5-hexancdiol. 3-ethyl-; 1.3- 
heptanediol. 2-methyl-; 1,3-hcptanediol. 3-methyl-; 1,3-heptanedioI. 4-methyl-; 1.3- 
heptanediol, 5-mcthyl-; l,3.hepianediol. 6-methyl-; 1 .4-heptanediol. 2-methyl-; 1.4- 
heptanediol, 3-methyi-; 1 .4-heptanediol. 4-methyl-; 1,4-heptanedioI. 5-methyl-, 1.4- 
heptanediol, 6-methyl-; 1.5-heptanedioi. 2-methyl-; 1,5-heptanediol. 3-methyl-, 1.5- 
heptanediol. 4-methyl-; 1,5-heptanediol. 5-methyl-; 1,5-heptanediol. 6.methyl-; 1,6- 
heptanediol. 2-methyl-; 1,6-heptanediol. 3-methyl-; 1.6-hcptanediol. 4-methyl-; 1,6- 
heptanediol. 5-methyl-, 1,6-heptanediol. 6-methyl-; 2,4-heptanediol. 2-methyl-; 2,4- 
heptanediol, 3-methyl-; 2.4-heptanediol. 4-methyl-; 2,4-heptanediol. 5.methyl-. 2.4- 
heptanediol, 6-methyl-; 2,5-heptanediol, 2-methy|.; 2,5-heptanediol, 3-methyl-; 2,5- 
heptanediol, 4-methyl-; 2,5-heptanediol, 5-methyl-; 2,5-heptanediol, 6-methyl-; 2.6- 
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hcptanediol, 2-methy|.; 2,6-heptanediol, 3.methyl-; 2,6-heptanediol, 4-methyls 3,4- 
heptanediol, S-methyl-. 3,5-heptanediol, 2-methyl-; 3,5.hepianediol, 4-methyls 2,4. 
octanediol; 2,5-octancdiol; 2,6^ctanediol; 2.7-oaancdiol; 3,5.octanediol; and/or 
3,6-octanediol. 

Preferred mixtures of eight-carbon-atom- 1,3 diols can be formed by the 
condensation of mixtures of butyraldehyde. isobutyraldehyde and/or methyl ethyl 
ketone (2-butanone), so long as there are at least two of these reactants in the reaaion 
mixture, in the presence of highly alkaline catalyst followed by conversion by 
hydrogenation to form a mixture of eight-carbon- 1, 3 niiols, i.e., a mixture of S-carbon- 
l,3.dioIs primarily consisting of 2,2,4.trimethyM,3-pentanediol; 2-ethyl-l,3. 
hexanediol; 2,2-dimethyl-l,3-hexanediol; 2-ethyU-methyl.l,3-pentanediol, 2-eihyl-3- 
methyl.l,3.pentanediol, 3.5.octanediol; 2.2-dimethy|.2,4-hexanediol; 2-methyl-3.5- 
hcptanediol; and/or 3.methyI.3,5-heptanedioi; the level of 2,2,4.trimethyl.l,3. 
pentanediol being less than half of any mixture, possibly along with other minor 
isomers resulting from condensation on the methylene group of 2.butanone, when it is 
present, instead of on the methyl group. 

The formulatability, and other properties, such as odor, fluidity, melting 
point lowering, etc.. of some €5.8 diols listed above in Tables n-IV which are not 
preferred, can be improved by polyalkoxylation. Also, some of the C3.5 diols which 
are alkoxylated are preferred. Preferred alkoxylated derivatives of the above C3.8 
diols [In the following disclosure, "EO" means polyethoxylates, "En" means - 
(CH2CH20)„H; Me-En means methyl-capped polyethoxylates -<CH2CH20)nCH3 , 
"2(Me-En)" means 2 Me-En groups needed, "PO" means polypropoxylates, - 
(CH(CH3)CH20)nH ; "BO" means polybutyleneoxy groups, 
(CH(CH2CH3)CH20),^ ; and "n-BO" means poly(n-butyleneoxy) groups - 
(CH2CH2CH2CH20)nH ] include: 

1. l,2.propanediol (C3) 2(Me-E3^); 1,2-propanediol (C3) PO4; 1,2- 
propanediol, 2-methy|. (C4) (Me-Eg.jo); 1,2-propanedioI, 2-methyl- (C4) 2(Me- 
Ei); 1,2-propanediol, 2-methyl. (C4) PO3; 1,3-propanediol (C3) 2(Mc.Eg). 1,3- 
propanediol (C3) POg; 1,3-propanediol, 2,2-diethyl- (C7) E4.7; l,3.propanediol, 
2,2-diethyl- (G7) POi; 1,3-propanediol, 2,2-diethyl. (C7) n-B02; l,3.propancdiol, 
2,2.dimcthyl- (C5) 2(Me E1.2); l,3.propanediol, 2,2-dimethyl- (C5) PO4; 1,3- 
propanediol, 2-(l.methylpropyl>- (C7) E4.7; l,3.propanediol, 2-<l-methylpropyl>- 
(C7) POj; 1,3-propanediol, 2-(l.methylpropyl)- (C7) n-B02; 1,3-propanediol, 2-(2- 
methylpropyl)- (C7) E4.7; 1,3-propanediol, 2-(2-methylpropyI)- (C7) POi; 1,3- 
propanediol, 2K2-methylpropyl)- (C7) n.B02; 1.3.propanediol, 2-ethyl- (C5) (Me 
E9-10)i l,3.propanediol, 2-cthyl- (C5) 2(Me E]); 1,3-propanediol, 2-ethy|. (C5) 
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POy. O-propanediol, 2-ethyI-2-methyl- (C6) (Me E3.6); 1.3-propanediol. 2.cthyI-2- 
methyl- (C6)P02; 1,3 -propanediol. 2-ethyl-2-methyl- (C6) BOi, 1,3-propanediol, 2- 
isopropyl- (C6) (Me E3.6); 1. 3 -propanediol. 2-isopropyI- (C6) PO2; 1.3- 
propanediol. 2-isopropyl- (C6) BOj; 1,3-propanediol, 2-methy!- (C4) 2(Me E4.5); 
1,3-propanediol. 2-methyl- (C4) PO5; 1.3.propanediol, 2-methyl- (C4) BO2; 1.3- 
propanediol, 2-methyI-2-isopropyl- (C7) £5.9; 1,3-propanediol. 2-methyl-2- 
isopropyl- (C7) POj; 1,3-propanediol, 2-methyl-2-isopropyl- (C7) n-B02.3; 1,3- 
propanediol, 2-methyI-2-propyl- (C7) E4.7; 1,3-propanediol. 2-methyl-2-pr6pyl- 
(C7) POi; 1.3-propanediol, 2-methyl-2-propyl- (C7) n-B02; 1,3-propanediol, 2- 
propyl- (C6) (Me E]^); 1.3-propanediol, 2-propyl. (C6) PO2; 

2. 1.2-butanediol (C4) (Me E6.8); 1,2-butanediol (C4) PO2.3; 1.2-butanedio! 
(C4) BOi. 1.2-butanediol, 2. 3 -dimethyl- (C6) E2.5; 1.2-butanediol. 2.3-dimethyl. 
(C6) n-BOj; 1,2-butanediol. 2-ethyl- (C6) E1.3; 1,2-butanediol. 2-ethyl- (C6) n- 
BOj; 1,2-butanediol. 2-methyl- (C5) (Me E1.2); 1.2-butanediol. 2-methyl- (C5) 
POi; 1,2-butanediol. 3.3.dimethyi- (C6) E2.5; 1.2-butanediol. 3,3-dimethyl- (C6) n- 
BOi; 1,2-butanediol, 3-methyi- (C5) (Me E1.2); 1,2-butanediol. 3-methyl- (C5) 
POi; 1,3-butanediol (C4) 2(Me £5.^); I.3-butanediol (C4) BO2; 1,3-butanediol. 
2,2.3.trimethyl- (C7) (Me E1.3); 1.3-butanediol. 2,2,3-trimethyI- (C7) PO2; 1,3- 
butanediol. 2.2-dimethyl. (C6) (Me E^-g); 1,3-butanediol. 2.2-dimethyl- (C6) PO3; 
1.3-butanediol, 2.3-dimethyl- (C6) (Me £6-8); 1,3-butanediol, 2,3.dimethy|- (C6) 
PO3; 1.3-butanediol. 2-ethyl- (C6) (Me £4^); 1.3-butanediol, 2-ethyl- (C6) PO2.3. 
1,3-butanediol, 2-ethyl- (C6) BOj; 1,3-butanediol. 2-ethyl-2-methyl- (C7) (Me Ej); 

1.3- butanediol, 2-ethyl-2-methyl- (C7) POj; 1.3-butanedioI, 2-ethyl-2-methyl- (C7) 
n-B03; 1,3-butanediol. 2-ethyl-3-methy!- (C7) (Me £]); 1,3-butanediol. 2-ethyl-3- 
mcthyl- (C7) POj; 1,3-butanediol, 2-ethyl-3-methyl- (C7) n-B03. 1,3-butanediol. 2- 
isopropyi- (C7) (Me Ej). 1,3-butanediol. 2-isopropyl- (C7) POj; 1,3-butanediol. 2- 
isopropyl- (C7) n-B03; 1,3-butanediol, 2-methyl- (C5) 2(Me E2.3), 1,3-butanediol. 
2-methyI- (C5) PO4; 1,3-butanediol, 2-propyl- (C7) E^g; 1,3-butanediol. 2-propyl- 
(C7) POi; 1.3-buianediol. 2.propyl- (C7) n-B02.3, 1,3-butanediol, 3-methyl- (C5) 
2(Me E2.3); 1.3-butanediol. 3-methyl- (C5) PO4; 1.4-butanediol (C4) 2(Me £3^); 

1.4- butancdiol (C4) PO4.5; 1 .4-butancdiol. 2.2.3-trimethyl- (C7) £5.9; 1.4- 
butanediol. 2.2,3-trimethyl- (C7) POj; 1,4-buianediol, 2.2.3-trimethyl- (C7) n-B02- 
3; 1,4-butanediol, 2,2-dimethyl- (C6) (Me E3.6); 1 ,4-butanediol. 2.2-dimethyl- (C6) 
PO2; 1.4-butanediol, 2.2-dimethyl- (C6) BOi; 1,4-butanediol. 2,3-dimethyl- (C6) 
(Me £3.6); 1,4-butanediol, 2.3-dimethyl- (C6) PO2; 1,4-butanediol, 2,3-dimethyl- 
(C6) BOi; 1.4-butanediol. 2-ethyI- (C6) (Me E1.4); 1,4-butanediol, 2-ethyl- (C6) 
PO2; 1,4-butanediol. 2-cthyl-2-methyl- (C7) E4.7; 1,4-butanediol, 2-ethyl-2-methyl- 



wo 97/03169 




PCT/US96/nS56 



-67- 

(C7) POi. 1.4-butanediol, 2-ethyl-2-methyl- (C7) n-B02; 1 .4-butanediol, 2-ethy|.3- 
methyl- (C7) E4.7; 1 , 4-butanediol, 2-ethy|.3-methyI- (C7) POj; 1, 4-butanediol, 2- 
ethyl-3-methyI- (C7) n-B02; 1.4-butanediol. 2-isopropyI- (C7) E4.7; 1 , 4-butanediol. 
2-isopropyl- (C7)POi; 1.4-butanediol, 2-isopropyl- (C7) n-B02; 1.4-butanediol, 2- 
methyl- (C5) (Me E9.10); 1 , 4-butanediol, 2-methyl- (C5) 2(Me Ej); 1.4-butanediol. 
2-niethyI- (C5) PO3; 1 , 4-butanediol, 2-propyl- (C7) E2.5; 1 ,4-buianediol, 2-propyl- 
(C7) n^BOi; 1.4-butanediol, 3-cthyl-l -methyl- (C7) E^-gi 1 , 4-butanediol. 3-cthyl-l- 
methyl- (C7) POj; 1, 4-butanediol, S-ethyl-l -methyl- (C7) n-B02.3; 2,3-butanediol 
(C4) (Me E9.10); 2,3-butanedioI (C4) 2(Me Ei); 2,3-butanediol (C4) 2,3- 
butanediol, 2,3-dimethy|. (C6) E7.9; 2,3-butanediol, 2,3-dimethyl- (C6) PO]; 2,3- 
butanediol, 2,3-dimethyl- (C6) BO2.3; 2,3.butanediol. 2-methyl- (C5) (Me £2.5); 
2,3-butanediol, 2-methyl. (C5) PO2; 2,3-butanediol. 2-methyl- (C5) BOj; 

3. 1,2-pentanediol (C5) E7.10; 1,2-pentanedioI, (C5) POi; 1.2- 
pentanediol, (C5) n-BO^; 1,2-pentanediol, 2-methyl (C6) E1.3; 1,2-pentanedioI, 2- 
methyl (C6) n-BOi; 1.2-pcntanediol, 3-methyl (C6) E1.3; 1,2-pentancdiol. 3-methyl 
(C6) n-BOi; 1,2-pentanediol. 4-methyl (C6) £1.3; 1,2-pcntanediol, 4-methyl (C6) n- 
BOi; 1,3-pentanedioI (CS) 2(Me-Ei.2); 1.3-pentanediol (C5) P03_4; 1.3- 
pentanediol, 2,2-dimethyl- (C7) (Me-Ei); 1.3.pentanediol, 2.2-dimcthyI- (C7) POi. 

1.3- pcntanediol, 2,2-dimethyI- (C7) n-B03; 1.3-pentanediol, 2,3-dimethyl- (C7) 
(Me-Ei); 1,3-pentanedioI. 2,3-dimethyl- (C7) POj; 1 ,3-pcntanedioI. 2.3-dimethyl- 
(C7) n-B03; 1.3-pentanediol, 2.4-dimethyl- (C7) (Me-Ej); 1.3-pentanediol, 2.4- 
dimethyl- (C7) POi; 1,3-pentanediol, 2,4-dimethy|. (C7) 0-803; 1.3-penianediol, 2- 
ethyl- (C7) E^; 1,3-pentanediol, 2-cthyl- (C7) POi; 1.3-pentanediol. 2-ethyl- (C7) 
n-B02.3. 1,3-pcntanediol, 2-methyl- (C6) 2(Me-E4^); 1.3-pentanediol. 2-methyl- 
(C6) PO2.3; 1,3-pentanediol. 3.4-dimethyl- (C7) (Me-Ej); 1.3-pentanediol. 3,4- 
dimethyl- (C7) POj; 1,3-pentanediol. 3,4-dimethyl- (C7) n-BOs; 1.3-pentanediol, 3- 
methyl- (C6) 2(Me-E4^), 1,3-pcntanediol. 3-methyl- (C6) PO2.3; 1,3-pentanediol. 

4.4- dimethyi- (C7) (Me-Ei); 1.3-pentanediol. 4.4-dimethyl- (CI) POj. 1,3- 
pcntanediol, 4,4-dimethyi- (C7) n-B03; 1.3-pentanediol. 4-methyl- (C6) 2(Me-E4. 
6); 1,3-penianediol, 4-methyl- (C6) PO2.3; 1.4-pentanedioI. (C5) 2(Me-Ei.2); 1.4- 
pcntanediol (C5) P03_4; 1.4-pentanediol, 2.2-dimethyl- (C7) (Me-Ej); 1,4- 
pentanediol, 2,2-dimethyl- (C7) POi; 1 ,4-pentanediol, 2.2-dimethyl. (C7) n-B03; 
1,4-pentanediol, 2,3Kiimethyl- (C7) (Me-Ei); l,4.pentanediol, 2,3-dimethyl- (C7) 
POi; 1.4-pentanediol, 2,3-dimethyl- (C7) 0-803; 1.4-pcntanediol. 2.4-dimethyi- 
(C7) (Me-Ei); 1,4-pentanediol, 2.4-dimethyl- (C7) POy. 1.4-pentanediol. 2.4- 
dimethyl- (C7) 0-803; 1,4-pentanediol, 2-methyl- (C6) (Me-E4^); 1.4-pentanediol, 
2-methyl- (C6) PO2.3; 1,4-pcntanediol, 3.3-dimethyl- (C7) (Me-Ei); 1.4- 
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pcntanediol, 3.3-dimethy|. (C7) PO,; 1 .4-pentanediol. 3.3-dim«hyl- (C7) n-BOj. 

1.4- penUnedioI. 3.4-dimethy|. (C7) (Me-E,); 1 .4.pentanediol. 3.4.dim«hyl- (C7) 
POi; 1.4-pentanedioI. 3.4.dimethyl- (C7) n-BOa; 1 .4-pentanediol. 3-methy|. (C6) 
2(Me-E4^); 1.4.penianediol. 3-inethyl- (C6) PO2.3. 1. 4-pentanediol. 4-methyl- 
(C6) 2(Me-E4^); 1. 4-pentanediol. 4-methyI- (C6) PO2.3; 1.5-pentanedioI. (C5) 
(Me-Eg.,o); 1.5-pentanediol (C5) 2(Me-Ei); 1.5-pentanediol (C5) PO3; 1.5- 
penianediol. 2.2-dimethyl- (C7) E4.7; 1.5-pentanediol. 2.2-dimethyl- (C7) POi; 1.5- 
pentanediol. 2.2-diinethyi- (C7) n-BOs; 1,5-pentanediol. 2.3-dimethyl- (C7) E4I7. 

1.5- pentanediol. 2.3-dimethyl- (C7) POj; l.S-pentanediol, 2.3.dimethyl- (C7) n- 
BO2; 1.5-pentanediol, 2.4-diinethyl- (C7) E4.7; l.S-pentanediol. 2.4-dimethyI- (C7) 
POi; 1,5-pentanediol, 2.4-dimethyl- (C7) n-B02; 1.5-pentanediol. 2-ethy|. (C7) £3. 
5; 1.5.pentanediol. 2-ethyl- (C7) n-BOj; 1.5-pentanediol. 2-methyl- (C6) (Me-Ej^). 
1.5-pentanediol. 2-niethyl- (C6) PO2; 1.5-pcntanedioI. 3.3-diniethyl- (C7) E4.7; 1.5- 
pentanediol, 3.3-dimethyI- (C7) PO]; 1,5-pentanediol. 3.3-diniethyl- (C7) n-B02. 
l.S-pentanediol. 3.methyl- (C6) (Me-E,^); l.S-pentanediol. 3-methyl- (C6) PO2; 
2.3-pentanediol. (C5) (Me-Ejo); 2.3.penlanediol. (C5) PO2; 2.3 -pentanediol. 2-' 
methyl- (C6) E4.7; 2.3-pentanediol. 2.methyl- (C6) PO]; 2.3-pentanediol. 2-methyi- 
(C6) n-B02; 2.3.pentanediol. 3-methyI- (C6) E4.7; 2.3-penianediol, 3-methyl. (C6) 
POj; 2.3-pentanediol. 3.methyl. (C6) n-B02; 2.3-pentanediol. 4-methyl- (C6) E4.7; 
2.3-pentanediol. 4-methyl- (C6) POj; 2.3-pentanediol. 4-methyl. (C6) n-B02; 2.4- 
pentanediol. (C5) 2(Me-E2^); 2.4-pentanediol (C5) PO4; 2,4.pentanediol. 2.3- 
dimethyl- (C7) (Me-E2-4); 2.4-pentanediol. 2,3-dimcthyl- (C7) PO2; 2.4- 
pentanediol. 2.4-dimethyI- (CI) (Me-E2^); 2.4.pentanediol. 2.4-dimethy|. (C7) 
PO2; 2.4-pentanediol. 2.methyl- (C7) (Me-Eg.io); 2.4.pentanediol. 2-methyl- (C7) 
PO3. 2.4-pentancdiol, 3.3-dimethyl- (C7) (Me-E2-4); 2.4-pentanediol. 3,3-dimethyl- 
(C7) PO2; 2.4-pentanediol. 3-methyl- (C6) (Me-Eg.jo); 2.4-pentanediol. 3-methyl- 
(C6) PO3; 

4. 1.3-hexanediol (C6) (Me-E2.5); 1.3-hexanediol (C6) PO2; 1,3- 
hexanediol (C6) BO]; 1.3-hexanediol. 2-methyl- (C7) £5.8; 1.3-hexanediol. 2- 
methyl- (C7) POi; 1.3-hexanediol. 2-methyl- (C7) n-B02.3; 1.3-hexanediol, 3- 
methyl- (C7) E^-g; 1.3-hexanediol. 3-methy|. (C7) POj; 1.3-hexanedioI, 3.methyl- 
(C7) n-B02.3; 1.3.hexanediol. 4.methyl- (C7) E^^, 1.3.hexanediol. 4-methyl- (C7) 
POi; 1,3-hexanediol, 4-methyi- (C7) n-B02.3; 1.3-hexanediol. 5-methyl- (C7) E^g, 

1.3- hexanediol, 5-methyl- (C7) POj; 1.3-hexanediol. 5-methyl- (C7) n-B02.3; 
hexanediol (C6) (Me-E2.5); 1.4-hexanediol (C6) PO2; 1.4-hexanediol (C6) BOj. 

1.4- hexanediol, 2-methyl- (C7) E5.g; 1.4-hexanediol. 2-methyl- (C7) POj; 1.4- 
hexanediol. 2-methyl- (C7) n-B02.3; 1.4-hexanediol. 3-methyI- (G7) E6.g; 1.4- 
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hexanodiol, 3-methyl- (C7) POi; 1 ,4-hexanediol. 3-methyl. (C7) n-B02.3. U^- 
hexanediol, 4-methyI. (C7) £5.8; 1.4.hexanediol, 4-methyl- (C7) POi; 1.4- 
hexanediol. 4-methyl- (C7) n-B02.3; 1,4-hexanediol, 5-methyl- (C7) £5,8; 1.4- 
hexanediol. 5-methyl- (C7) PO]; 1.4-hexanediol, 5-methyl- (C7) n-B02.3; 1.5- 
hexanediol (C6) (Me-£2.5); 1.5-hexanediol (C6) PO2; 1,5-hexanedioI (C6) BOi; 

1.5- hexanediol, 2-methyl- (C7) £5.8; 1.5-hexanediol, 2-methy|. (C7) POi; 1.5- 
hexanediol, 2-methyl- (C7) n-B02.3; 1,5-hexanediol, 3-methyl- (C7) £5.8; 1,5- 
hexanediol, 3-methyl- (C7) POi; 1,5-hexanediol, 3-methyl- (C7) n-B02.3; L^- 
hexanediol, 4.methyl- (C7) E^^; 1.5-hexanedioI, 4-methyl- (C7) POi; 1,5- 
hexanediol. 4-methyI- (C7) n-B02.3; 1,5-hexanediol, 5-methyl- (C7) Es-S, 1.5- 
hexanediol. 5-methyl- (C7) POi; US-hexanediol, 5-methyl- (C7) n-B02.3; 1.6- 
hexanediol (C6) (Me-E].2), 1,6-hexanedioI (C6) PO1.2; 1.6-hexanediol (C6) n- 
BO4; 1.6-hexanediol. 2-methyl- (C7) E2.5; 1,6-hexanediol, 2-methyl- (C7) n-BO]. 

1.6- hexanediol, 3rmethyl- (C7) E2.5; 1.6-hexanedioI, 3-methyl- (C7) n-BOi; 2,3- 
hexancdiol (C6) E2.5; 2,3.hexanediol (C6) n-BOj; 2.4-hexanediol (C6) (Me-£5.8); 
2.4-hexanediol (C6) PO3; 2.4-hexanediol, 2-methyl- (C7) (Me-Ei.2); 2.4-hexanediol 
2-methyl- (C7) PO1.2; 2.4-hexanediol. 3-methyl- (C7) (Me-Ei.2); 2,4-hexanediol 3- 
methyl- (C7) PO1.2; 2,4-hexanediol. 4-methyl- (C7) (Me-Ei.2); 2.4-hexanediol 4- 
methyl- (C7) PO1.2; 2.4-hexanediol. 5-methyl- (C7) (Me-Ei.2); 2.4-hexanediol 5- 
methyl- (C7) PO1.2; 2,5-hexanediol (C6) (Me-E5.8); 2,5-hexanediol (C6) PO3; 2.5- 
hexanediol. 2-methyl- (C7) (Me-Ei.2); 2,5-hexanediol 2-methyl- (C7) PO1.2; 2,5- 
hexanediol, 3-methyl- (C7) (Me-£i.2); 2,5-hexanediol 3-methyl- (C7) PO1.2. 3,4- 
hexanediol (C6) EO2.5; 3,4-hexanediol (C6) n-BO]; 

5 1.3-heptanediol (C7) £3^; 1,3-heptanediol (C7) POi; 1,3- 
heptanediol (C7) n-B02; 1,4-heptanediol (C7) £3^; 1,4-heptanediol (C7) POi; 1.4- 
hepianediol (C7) n-B02; 1,5-hepianediol (C7) £3^; 1,5-heptanediol (C7) POj; 1.5- 
heptanediol (C7) n-BC)2; 1.6-heptanediol (C7) £3^; 1.6-heptanediol (C7) POj. 1.6- 
heptanediol (C7) n-B02; 1,7-heptanediol (C7) £1.2; 1 .7-heptanedioI (C7) n-BOi, 

2.4- heptanediol (C7) £7.10; 2.4-heptanediol (C7) (Me-£i); 2.4-heptancdiol (C7) 
POj; 2,4^heptanediol (C7) n-B03, 2,5-heptanediol (C7) £7.10; 2,5-heptanediol {C7) 
(Me-£i); 2.5rhcptanediol (C7) POj; 2.5-hcpianediol (C7) 0-803; 2.6-heptanedioI 
(C7) E7.10; 2.6-hcptanediol (C7) (Me-£i). 2.6-heptanediol (C7) POi; 2.6- 
heptanediol (C7) n-B03; 3,5-heptanediol (C7) £7.10; 3,5-heptanediol (C7) (Me-Ej); 

3.5- heptanediol (C7) POj; 3,5-heptanediol (C7) n-B03; 

6. 1,3-butanediol, 3-methyl-2-isopropyl- (C8) POj; 2,4-pentanediol. 
2.3.3-trimethyl- (C8) POi; 1.3-butanediol, 2,2-diethyl- (C8) E2.5; 2,4-hexanediol, 
2,3-dimethyl- (C8) E2-5; 2,4-hexanediol, 2.4-dimethyl- (C8) £2.5; 2,4-hcxanediol, 
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2,5-dinjethyl- (C8) E2.5. 2,4-hexanediol. 3. 3 -dimethyl- (C8) E2-5; 2.4-hexanediol, 

3.4- dimethyl- (C8) E2.5. 2.4.hexanediol, 3,5-difnethyl- (C8) E2.5; 2,4-hexanediol. 

4.5- dimethyI- (C8) E2.5; 2.4-hexanediol, 5.5-dimethyl- (C8) E2-5; 2.5-hexanediol, 

2.3- dimethyI- (C8) E2.5. 2.5-hexanedioI. 2.4-dimethyl- (C8) E2.5; 2.5-hexanediol, 
2,5-diniethyl- (C8) E2-5; 2,5-hexanediol, 3.3-dimethyl. (C8) E2.5; 2.5-hexanediol. 

3.4- dimethyl- (C8) E2.5. 3.5-hepianediol, 3-methyi- (C8) E2.5; 1,3-butanediol, 2,2- 
diethyl- (C8) n-BOi.2; 2,4-hexanediol, 2,3-dimethyl- (C8) n-BOi.2; 2.4-hexanediol, 
2,4-dimethyl- (C8) n-BOi.2. 2,4-hexanediol, 2,5-dimethyl. (C8) n-BOi.2; 2.4- 
hexanediol, 3,3-dimethyl- (C8) n-BOi.2; 2.4-hexanediol, 3,4-dimethyI- (C8) n-BOi. 
2; 2,4-hexanediol, 3,5-dimethyl. (C8) n-BOi.2; 2,4-hexanediol, 4,5-dimethyl- (C8) 
n-BOi.2; 2,4-hcxanediol, 5,5-dimethyl-, n-BOi.2; 2,5-hexanediol. 2.3-dimethyl- 
(C8) n-BOi.2; 2.5-hexanediol, 2,4-dimethyl- (C8) n-BOi.2; 2,5-hexanediol, 2,5- 
dimethyl- (C8) n-BOi.2; 2.5-hexanediol, 3,3-dimethyl- (C8) n-BOi.2; 2,5- 
hexanediol, 3,4-dimethyl- (C8) n-BOi.2; 3,5-heptanedioI. 3-methyI- (C8) n-BOi.2; 
1,3-propanediol, 2-(l,2-dimethylpropyl)- (C8) n-BOi; 1.3-butanediol, 2-ethyl-2,3- 
dimethyl- (C8) n-BOj; 1,3-butanediol. 2.methyl-2-isopropyI- (C8) n-BOj; 1.4- 
butanediol, 3-mcthyl-2-isopropyl- (C8) n-BOi; 1,3-pentanediol, 2.2,3-trimethyl- 
(C8) n-BOj; 1,3-pentanediol, 2,2,4-trimethyl- (C8) n-BO); 1.3-pentanediol, 2,4,4- 
trimethyl- (C8) n-BOi, 1.3-pentanediol, 3.4,4-trimethyl- (C8) n-BOi; 1,4- 
pentanediol, 2,2,3 -trimethyl- (C8) n-BO]; 1,4-pcntanediol. 2.2.4-trimethyl- (C8) n- 
BOj; 1,4-pentanedioU 2,3, 3 -trimethyl- (C8) n-BO|; 1.4-pcntanediol, 2,3,4-trimethyl- 
(C8) n-BOi; 1.4-pentanedioI, 3,3,4-trimethyl- (C8) n-BOj; 2,4-pentanediol, 2,3.4- 
trimethyl- (C8) n-BOj; 2.4-hexanediol, 4-ethyl- (C8) n-BO]; 2.4-heptahediol, 2- 
methyl- (C8) n-BOi; 2,4-heptanediol, 3.methyl- (C8) n-BOj; 2,4-heptanediol. 4- 
methyl- (C8) n-BOi; 2,4-heptanediol, 5-methyl- (C8) n-BOi; 2,4-heptanediol. 6- 
methyl- (C8) n-BOi, 2,5-heptanedioli 2-methyl- (C8) n-BOj; 2,5-heptanediol, 3- 
methyl- (C8) n-BOj; 2,5-heptanediol, 4-methyl- (C8) n-BO}; 2,5-heplanediol. 5- 
mcthyl- (C8) n-BOi; 2,5-heptanediol, 6-methyl- (C8) n-BOj; 2,6-heptanediol. 2- 
methyl- (C8) n-BOj; 2.6-heptanediol. 3-methyI- (C8) n-BOj; 2.6-heptanediol. 4- 
methyl- (C8) n-BOi; 3,5-heptanediol, 2-methyl- (C8) n-BOi; 1,3-propanediol, 2- 
(1.2-dimethylprppyl>- (C8) E1.3; 1,3-butanediol, 2-ethyl-2.3-dimethyl- (C8) E1.3; 

1.3- butanediol. 2-methyl-2-isopropyl- (C8) E1.3; 1,4-butanediol, 3-methyl-2- 
isopropyl- (C8) E1.3; l,3-p>entanediol, 2,2,3-trimethyl- (C8) E1.3; 1 ,3-pe.ntanediol, 
2,2.4.trimethyl- (C8) E1.3; 1,3-pentanediol, 2,4,4-trimethyl- (C8) E1.3; 1.3- 
pentanediol, 3,4.4-trimethyl- (C8) E1.3; 1,4-pentanediol, 2,2,3-trimethyl- (C8) E1.3; 

1.4- pentanediol, 2,2,4-trimethyl- (C8) E1.3; 1,4-pentanediol, 2,3,3-trimethyl- (C8) 
E1.3; 1,4-pentanediol, 2,3,4-trimethyl- (C8) E1.3; 1,4-pentanediol, 3,3,4-trimethyl- 
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(C8)£i,3, 2,4.pcntancdiol, 2,3,4-trimethyl. (C8) E1.3, 2,4-hexancdiol, 4-ethyI- (C8) 
E1.3, 2.4-hepiancdiol, 2-methy|. (C8) E1.3; 2,4-hepianediol, 3-methyl- (C8) E1.3. 
2,4.hepianediol. 4.methy|. (C8) E1.3; 2.4.heptanediol, S-mcthyl- (C8) E1.3; 2,4- 
heptanediol, 6-methyl- (C8) E1.3; 2,5.hcptancdioK 2-methyl. (C8) E1.3; 2.5- 
heptanediol, 3-methy|. (C8) E1.3; 2,5-hepianediol, 4.methyl. (C8) E1.3; 2,5- 
hepianediol, S-methyl- (C8) E1.3; 2.5-heptanediol, 6-methyl. (C8) E1.3; 2,6- 
heptanediol, 2.methy|. (C8) E1.3; 2,6-hcptanediol, S-methyl- (C8) Ei,3; 2,6- 
heptanediol, 4.methyl- (C8) E1.3; and/or 3,5-heptanediol. 2-methyl- (C8) E1.3; and 
7. mixtures thereof. 

Of the nonane isomers, only 2,4-pentadiol, 2,3,3,4-tetramethyl. is highly 
preferred. 

In addition to the aliphatic diol principal solvents, and some of their 
alkoxylated derivatives, discussed hereinbefore and hereinafter, some specific diol 
ethers are also found to be suitable principal solvents for the formulation of liquid 
concentrated, clear fabric softener compositions of the present invention. Similar to 
the aliphatic diol principal solvents, it is discovered that the suitability of each 
principal solvent is very selective, depending, e.g., on the number of carbon atoms in 
the specific diol ether molecules. For example, as given in Table VI, for the glyceryl 
ether scries having the formula HC)CH2-CHOH.CH2-0-R, wherein R is fi-om C2 to 
C8 alkyi, only monopentyl ethers with the formula HOCH2-CHOH-CH2-O-C5H1 j 
(3-pentyloxy-l,2-propanediol), wherein the C5H11 group comprises different pentyl 
isomers, have ClogP values within the preferred ClogP values of fi-om about 0.25 to 
about 0.62 and arc suitable for the formulation of liquid concentrated, clear fabric 
softeners of the present invention These are illustrated by the Examples and 
Comparative Examples XXXIlA-7 to XXXHA-TF It is also found that the 
cyclohexyl derivative, but not the cyclopentyl derivative, is suitable Similarly, 
selectivity is exhibited in the selection of aryl glyceryl ethers. Of the many possible 
aromatic groups, only a few phenol derivatives are suitable. 

The same narrow selectivity is also found for the di(hydroxyalkyl) ethers. It 
is discovered that bis(2-hydroxybutyI) ether, but not bis(2-hydroxypentyl) ether, is 
suitable. For the di(cyclic hydroxyallcyl) analogs, the bis(2-hydroxycyclopentyl) ether 
is suitable, but not the bis(2-hydroxycycIohexyl) ether. Non-limiting examples of 
synthesis methods for the preparation of some preferred di(hydroxyalkyl) ethers arc 
given hereinafter. 

The butyl monoglycerol ether (also named 3-butyloxy-l,2-propanediol) is not 
well suited to form liquid concentrated, clear fabric softeners of the present 
invention. However, its polyethoxylated derivatives, preferably fi-om about 
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triethoxylatcd to about nonaethoxylated. more preferably from pentaethoxylated to 
octaethoxylaied, are suitable principal solvents, as given in Table VI. 

AU of the preferred alkyl glyceryl ethers and/or di(hydroxyallcyi)ethers that 
have been identified are given in Table VI and the most preferred arc: 1,2- 
propanediol, 3-(n-pentyloxy>-; U2-propanediol, 3-(2-pcntyloxy)-; 1,2-propanediol, 3- 
(3-pcntyloxy>; 1,2-propanediol, 3^2-methyl-l.butyloxy)-; 1,2-propanediol, 3.<iso- 
amyloxy)-; 1,2-propanediol. 3-(3-mcthyl-2-butyloxy>.; 1,2-propanediol, 3- 
(cyclohexyloxy).; 1,2-propanediol, 3-(l^clohex-l-enyloxy>; 1,3 -propanediol, 2- 
(pentyloxy)-; 1,3-propanediol, 2-(2-pcntyloxy>-; 1,3-propancdiol, 2-(3.pentyloxy).; 

1.3- propanediol, 2-(2.methyl-l-butyloxy).; 1,3-propanediol, 2-(iso-amyloxy)-; 1,3- 
propanediol, 2-(3-melhyl-2-butyloxy).; l,3.propanediol, 2-{cyclohexyloxy>, 1,3- 
propanediol, 2-( 1 -cyclohex- 1 -enyloxy)-; 1 ,2-propanediol, 3 -{butyloxy)-, 
pentaethoxylated; 1,2-propanediol, 3 -(butyloxy)-, hexaethoxylated; 1,2-propancdiol, 

3- (butyloxy)., heptaethoxylated; 1,2-propanediol, 3-(butyloxy)-, octaethoxylated. 
l,2.propanediol, 3 -(butyloxy)-, nonaethoxylatcd; 1,2-propanediol, 3.(butyloxy)-, 
monopropoxylated; 1,2-propanediol, 3-<butyloxy)., dibutyleneoxylated; and/or 1,2- 
propanediol, 3.(butyloxy>, tributylencoxylated. Preferred aromatic glyceryl ethers 
include: 1 ,2-propanediol, 3-phenyloxy.; 1 ,2-propanediol, 3-benzyloxy-; 1 ,2- 
propanediol, 3-(2-phenylethyloxy)-; 1,2-propanediol, l,3.propanediol, 2-(m- 
cresyloxy)-; 1,3-propanediol, 2-(p-cresyloxy)-; 1,3-propancdiol, 2.ben2yloxy-; 1,3- 
propanediol, 2-(2-phenylcthyloxy)-; and mixtures thereof The more preferred 
aromatic glyceryl ethers include: 1,2-propancdiol, 3-phenyloxy-; 1,2-propanediol, 3- 
benzyloxy-; 1,2-propanediol, 3.(2-phcnylethyloxy)-; 1,2-propanediol, 1,3- 
propanediol, 2-(m-cresyloxy)-; 1,3-propanediol, 2-(p-cresyloxy)-; 1,3-propanediol, 2- 
(2-phenylethyloxy)-; and mixtures thereof The most preferred 
di(hydroxyalkyl)cthcrs include: bis(2-hydroxybutyI)ether; and bis(2- 
hydroxycyclopcntyl)ether. 

An illustrative and non-limiting example of synthesis methods to prepare the 
preferred alkyl and aryl monoglyceryl ethers is given hereinafter. 

The alicyclic diols and their derivatives that are preferred include: (1) the 
saturated diols and their derivatives including: l-isopropyl-l,2-cyclobutanediol; 3- 
ethyl-4-methyl- 1 ,2-cyclobutanediol; 3-propyl- 1 ,2-cyclobutanediol; 3-isopropyl-l ,2- 
cyclobutanediol, 1 -ethyl- 1 ,2-cyclopentanediol; 1 ,2-dimcthyl- 1 ,2-cyclopentanediol; 

1 .4- dimethyl- 1 ,2-cyclopentanediol; 2,4, 5-trimethyl- 1 ,3-cyclopentanediol; 3,3- 
dimethyl- 1 ,2-cyclopentanediol; 3,4-dimethyl- 1 ,2-cyclopentanediol; 3 ,5-dimethyl- 1 ,2- 
cyclopentanediol; 3-elhyl- 1 ,2-cyclopentanediol; 4,4-dimethyl- 1 ,2-cyclopentanediol; 

4- ethyl- 1 ,2-cyclopentanediol; 1,1 -bis(hydroxymethyl)cyclohexane; 1,2- 
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bis(hydrojfyTnethyl)cyclohexanc, 1 ,2-dimethyl- 1 ,3-cyciohexanediol; 1 ,3- 

bis(hydroxymethyl)cyclohexanc, 1 ,3-diincihyl- 1 ,3-cyclohexanediol; 1 ,6-dimethyl- 1 ,3- 
cyclohexanediol, 1-hydroxy-cycIohexaneethanol; l-hydroxy-cyclohcxancmcthanol; 1- 
ethyl- 1 ,3-cyclohcxancdiol. " 1 -methyl- 1 ,2-cyclohexanediol, 2,2-difncthyl- 1,3- 
cyclohexanediol, 2,3-dimethyI- 1 ,4-cyclohexanediot; 2,4-dimethyl- 1,3- 

cyclohexanediol, 2,5-dimeihyl-l,3-cyclohcxanediol; 2.6-dimethyl-l,4- 

cyclohexanediol, 2*ethyl*l,3-cyciohexanediol, 2-hydroxycyclohexancethanol; 2- 
hydroxyeihyl- 1 -cyclohexanol, 2-hydroxyTncthylcyclohcxanol; 3-hydrbxycthyl- 1 - 
cy clohexanol , 3 -hydroxy cyclohexaneethanol; 3 -hydroxymethy Icyclohexanol ; 3 • 
methyl- U2-cyclohexanediol; 4,4-dimcthyl-l,3-Cyclohexanediol; 4,5-dimethyI-l,3- 
cyclohexanediol; 4,6-dimethyl-l,3-cycIohcxanedioI; 4-ethyl-l,3-cycIohcxanediol; 4- 
hydroxyethyl- 1 -cyclohexanol, 4-hydroxymethylcyclohexanol; 4-methyl- 1 ,2- 
cyclohexanediol; 5,5-dimethyl-K3-cyclohexanedioI; S-ethyl-l,3-cyclohexanedioI; 1,2- 
cycloheptanediol; 2-methyI-l,3-cycloheptanediol; 2-methyl-l,4-cycloheptanedioI; 4- 
methyI-l,3-cycloheptanediol; 5-methyM,3-cycIoheptancdiol; 5-mcthyl-U4- 
cyclohepianediol; 6-methyH,4-cycIohcptancdioI; ; 1,3-cyclooctanediol; 1,4- 
cyclooctanediol; l,S-cyclooctanediol; 1,2-cycIohexanediol, diethoxylate; 1,2- 
cyclohexanediol, tricthoxylatc; 1,2-cyclohexancdiol, tctraethoxylatc; 1,2- 
cyclohexanediol, penuethoxylate, 1,2-cyclohexanediol, hexaethoxylate; 1,2- 
cydohexanediol, hepuethoxylate; 1 ,2-cycIohexanediol, octaethoxylate, 1,2- 
cyclohexanediol, nonaethoxylate, 1,2-cyclohexanediol, monopropoxylate; 1,2- 

1.2- cycloB2<canediol, tributylenoxylate. The most preferred saturated alicyclic diols 
and their derivatives arc: l-isopropyl-l,2-cyclobutanediol; 3-ethyl-4-methyl-l,2- 
cyclobuiancdiol; 3-propyl-l,2-cyclobutancdiol, 3-isopropyI-l,2-cyclobutanedioI, 1- 
eihyl-l,2-cyclopenianediol, l,2-dimethyl-l,2-cyclopcnianedioI; l,4.dimethyl-1.2- 
cyclopentanediol, 3,3-dimcihyH,2-cyclopentanediol; 3,4-dimcthyH,2- 
cyclopentanediol; 3,5-dimethyI-l,2-cyclopcntanediol; 3-cthyI-l,2-cyclopentancdiol, 
4,4-dimcthyI- 1 ,2-cyclopcntanediol; 4-eihyI- 1 ,2-cyclopentanediol, IJ - 
bis(hydroxymethyl)cyclohcxanc; l,2-bis(hydroxymethyl)cyclohexane; 1,2-dimcthyI- 

1.3- cyclohexanediol; l,3-bis(hydroxymethyl)cyclohcxane; l-hydroxy- 
cyclohexancmethanol, l.mcthyl-l,2-cyclohcxanediol; 3-hydroxymethylcyclohcxanol, 
3-methyl.l,2-cyclohcxancdiol; 4,4-dimcthyl-l,3-cyclohexanediol; 4,5-dimethyI-l,3- 
cyclohexanediol; 4;6-dimcthyl-l,3-cycIohexancdiol; 4.ethyl-l,3-cyclohexanediol; 4- 
hydroxyethyl- 1 -cyclohexanol; 4-hydroxymethylcyclohexanol; 4-methyl-l ,2- 
cyclohexanediol; 1,2-cyclohcptanediol; ; 1,2-cyclohcxancdiol, peniaethoxylatc; K2- 
cyclohexanediol, hexaethoxylate; 1,2-cyclohexanediol, heptacthoxylate; 1,2- 
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cyclohcxanediol. octaethoxylate. 1,2-cyclohexanediol. nonaethoxylate; 1.2- 
cydohexanediol. monopropoxylate. and/or 1.2.cyclohexanediol. dibutylenoxylate. 

Preferred aromatic diols include: l-phenyI-l,2.ethanedioI; l-phenyl-1.2- 
propanediol; 2-phenyl-l,2-propanedioI; 3 -phenyl- 1,2-propanediol, l-{3- 
methylphenyi)-I,3-propanediol; H^-methylphenyl)- 1.3 -propanediol; 2-meihyl-l. 
phenyl- 1.3 -propanediol; 1 -phenyl- 1.3-butanediol; 3-phenyl.l,3-butanedioi, and/or 1- 
phenyl- 1,4-butanedioI. of which, 1 -phenyl- 1.2-propanediol; 2-phenyl-1.2- 
propanediol; 3-phenyl- 1,2-propanediol; l-(3-methylphenyl)-1.3-propanediol; l-(4- 
methylphenyl>.l,3-propanediol; 2-niethyl-l -phenyl. l.S-propanediol; and/or 1-phenyl- 
I.4.butan(Miiol are the most preferred. 

As discussed hereinbefore, all of the unsaturated materials that are related to 
the other preferred principal solvents herein by the same relationship, i.e., having one 
more CH2 group than the corresponding saturated principal solvent and remaining 
within the eflFective ClogP range are preferred. However, the specific preferred 
unsaturated diol principal solvents are: l,3.butanediol, 2,2.diaHyl-; 1,3-butanediol, 2- 
(l.«thyl-l.propenyl).; l,3.butanediol, 2K2-butenyl)-2-methyl-; l,3.butanediol, 2.<3. 
methyl-2.butcnyl)-; l.S-butanedioI, 2.«thy|.2K2.propenyl)-; l,3.butanedioI, 2- 
methyl-2-(l.methyl-2-propenyl)-; 1.4-butanediol, 2,3.bis(l-methylethyUdene>-; 1.3- 
pentanediol. 2.ethcnyl-3-ethy|.; 1.3-pentanediol, 2-ethenyl-4.4-dimethy|.; 1.4- 
pentanediol. 3-mcthyI-2.{2-propcnyl).; 4-pentene-l,3-diol, 2-<l,l.dimethylethyl).; 4- 
pentene-1.3.diol, 2-€thyl-2.3-dimethyl-; 1.4-hcxanediol. 4-«thyl-2-methylene-; 1.5- 
hexadienc-3,4.diol. 2.3,5-trimethy|.; 1.5-hcxanediol, 2Kl-methylethenyI).; 2.hexcne- 
l.S^iioI, 4-ethenyl-2,5-dimethy|.; 1.4-heptanediol. 6-methyl-5-methylene-; 2.4- 
heptadiene-2.6-diol, 4,6-dimethy|.. 2.6-heptadicne- 1 .4-diol. 2.5.5-trimethyl-; 2- 
heptene-1.4-dioU 5.6-dimethyl-; 3-heptcne-l,5-diol. 4.6-dimethyl-; 5-heptene.l.3- 
diol, 2.4-dimethyl-; 5-hcptcne- 1.3 -diol. 3,6-dimethyl-; 5-heptene- 1 .4-diol, 2.6- 
dimethyl-; 5-heptenc-l. 4-diol. 3.6-dimethyl-; 6-heptene-1.3-diol. 2.2-dimethyl-; 6- 
heptene-l. 4-diol, 5.6-dimethyl-; 6-heptene-l,5.diol, 2.4-dimethyl-; 6-heptene-1.5- 
diol, 2-cthylidene-6-methyl-; 6-heptene-2,4-diol. 4-(2-propeny!)-; l-octene-3.6-diol. 
3.«thenyl-; 2.4.6-ocutriene-l,8-diol. 2.7-dimethyl-; 2.5-octadiene-1.7.diol. 2.6- 
dimethyl-; 2,5-octadiene-1.7-diol. 3.7-dimethyl-; 2.6-octadiene-l, 4-diol. 3.7- 
dimethyl- (Rosiridol); 2.6.octadicnc-1.8-diol, 2-methyl-; 2,7-octadiene-l. 4-diol. 3,7- 
dimethyl-; 2,7Hxnadiene-l,5-diol, 2.6-dimethy|.; 2,7-octadiene-l. 6-diol. 2.6- 
dimethyl- (8-hydro)cylinalool); 2,7-oaadienc-l. 6-diol, 2,7-dimethyl-; 2-octene-l,7- 
diol, 2-methyl-6-mcthylene-; 3.5-ocudiene-2.7-diol, 2,7-dimethyl-; 3.5-octancdiol. 4- 
mcthylene-; 3,7-octadiene-l. 6-diol, 2,6-dimethyl-; 4.oaene-1.8-diol, 2.methylene-, 
6-octene-3,5-diol, 2-methyl-; 6-octene-3,5-diol, 4-methyl-; 7K)ctene-2.4-diol, 2- 
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meihyI-6-mcthylcnc-, 7K>ctcnc-2,5-diol, T-mcthyl-; 7-octcnc-3,5-dioK 2-mcthyl-; 1- 
nonene*3,S-diol; l-noncnc-3,7-diol, 3-noncnc-2,5-diol; 4-nonene-2,S-<iiol, 6,8* 
nonadiene-l,S-<liol; 7-noncne-2,4-<iiol; 8*nonene-2,4-diol; 8-nonene-2«S-<liol; 1,9- 
decadiene-3,8-dtol; and/or 1 ,9-decadiene-4,6-diol. 

Said principal alcohol solvent can also preferably be seleaed from the group 
consisting of: 2,S-dimethyl-2,5-hexanediol; 2-ethy!-K3-hcxanediol; 2-mcthyl-2- 
propyl- 1, 3 -propanediol; 1,2-hexanediol; and mixtures thereof More preferably said 
principal alcohol solvent is selected from the group consisting of 2-ethyl-1.3- 
hexanediol; 2-methyi*2*propyI-l,3-propanediol; 1,2-hexanediol; and mixtures 
thereof Even more preferably, said prindpal alcohol solvent is selected from the 
groups consisting of 2-ethyl-l,3-hexanediol; 1,2-hexanediol; and mbctures thereof 

When several derivatives of the same diol with different alkyleneoxy groups 
can be used, e.g., 2*methyl-2,3-butanediol having 3 to S ethyleneoxy groups, or 2 
propyleneoxy groups, or 1 butyleneoxy group, it is preferred to use the derivative 
with the lowest number of groups, i.e., in this case, the derivative with one 
butyleneoxy group. However, when only about one to about four ethyleneoxy 
groups are needed to provide good fonnulatability, such derivatives are also 
preferred. 

UNSATURATED DIOLS 
It is found surprisingly that there is a clear »nularity between the acceptability 
(formulatability) of a saturated diol and its unsaturated homotogs, or analogs, having 
higher molecular weights. The unsaturated homologs/analogs have the same 
formulatability as the parent saturated principal solvent with the condition that the 
unsaturated principal solvents have one additional n>ethylene (viz., CH2) group for 
each double bond in the chemical formula. In other words, there is an apparent 
"addition rule" in that for each good saturated principal solvent of this invention, 
which is suitable for the formulation of clear, concentrated fabric softener 
compositions, there arc suitable unsaturated principal solvents where one, or more, 
CH2 groups arc added while, for each CH2 group added, two hydrogen atoms arc 
removed from adjacent carbon atoms in the molecule to form one carbon-carbon 
double bond, thus holding the number of hydrogen atoms in the molecule constant 
with respect to the chemical formula of the "parent" saturated principal solvent. This 
is due to a surprising fact that adding a -CH2- group to a solvent chemical formula 
has an eflFect of increasing its ClogP value by about 0.53, while removing two 
adjacent hydrogen atoms to form a double bond has an effect of decreasing its ClogP 
value by about a similar amount, viz., about 0.48, thus about compensating for the - 
CH2- addition. Therefore one goes from a preferred saturated principal solvent to 
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the preferred higher molecular weight unsaturated analogs/homologs containing at 
least one more carbon atom by inserting one double bond for each additional CH2 
group, and thus the total number of hydrogen atoms is kept the same as in the parent 
saturated principal solvent, "as long as the ClogP value of the new solvent remains 
within the effective 0.15-0.64, preferably from about 0.25 to about 0.62, and more 
preferably from about 0 40 to about 0.60, range The following are some Ulusuative 
examples: 

2.2-Dimethyl.6-heptene-l,3-diol (CAS No. 140192-39-8) is a preferred C9- 
diol principal solvent and can be considered to be derived by appropriately adding a 
CH2 group and a double bond to either of the following preferred C8-diol principal 
solvents: 2.methyl. 1 ,3.heptanediol or 2,2-dimethyI- 1 ,3-hexanediol, 

2,4.Dimethyl-5-heptene-l,3.dioI (CAS No. 123363-69-9) is a preferred C9. 
diol principal solvent arul can be considered to be derived by appropriately adding a 
CH2 group and a double bond to either of the following preferred C8-dioI principal 
solvents; 2-methyl-l,3-heptanediol or 2,4Klimcthyl-l,3-hexanediol. 

2Kl-EthyI-l-propenyI>1.3^utanedjol (CAS No. 116103-35-6) is a preferred 
C9-diol principal solvent and can be considered to be derived by appropriately adding 
a CH2 group and a double bond to either of the following preferred C8Hiiol principal 
solvents: 2-(l.ethylpropyl}-1.3.propanediol or 2-<l.methylpropyl)-1.3-butanediol. 

2-EthenyI-3.ethyl-U3-pentanediol (CAS No. 104683-37-6) is a preferred C9- 
diol principal solvent and can be considered to be derived by appropriately adding a 
CH2 group and a double bond to either of the following preferred C8-diol principal 
solvents: 3-ethyl.2-methy|.l,3-pentanediol or 2-ethyl-3.methyl-l,3.pentanediol 

3,6.Din^yU5-heptene-1.4-diol (e.g., CAS No. 106777-99-5) is a preferred 
C9-diol principal solvent and can be considered to be derived by appropriately adding 
a CH2 group and a double bond to any of the following preferred C8-diot principal 
solvents: 3-mcthyM,4-hcptanediol; 6-mcthyl-l,4-heptanediol; or 3,5-dimcthyI.l,4. 
hexanediol. 

5,6.Dimethyl-6-hcptcnc-l,4-diol (e.g., CAS No. 152344-16-6) is a preferred 
C9-diol principal solvent and can be considered to be derived by appropriately adding 
a CH2 group and a double bond to any of the following preferred C8-diol principal 
solvents: 5-methyl-l,4-heptanediol; 6-methyl-l,4-heptanediol; or 4,5-dimcthyl-l,3- 
hexanediol. 

4-Methyl-6-oaene.3,5-diol (CAS No 156414-25-4) is a preferred C9-dioI 
principal solvent and can be considered to be derived by appropriately adding a CH2 
group and a double bond to any of the following preferred C8-diol principal solvents: 
3,5-octanediol, 3-methyl-2,4-heptanediol or 4-methyl-3,5-heptanediol. 
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\ Rosiridol (CAS No. 101391-01.9) and isorosiridol (CAS No. 149252-15-3) 
arc two isomers of 3,7-dimethyl-2,6-octadiene.l,4-dioI, and arc preferred ClO-diol 
principal solvents. They can be considered to be derived by appropriately adding two 
CH2 groups and two double bonds to any of the following preferred C8-diol 
principal solvents: 2-niethyUl,3-heptanediol; 6.mcthyl-],3-heptanediol; 3-methyl-l,4- 
heptanediol; 6-methyl-l,4-heptanediol; 2,5-dimethyl-l,3.hexanediol; or 3,5-dimethyl- 
1,4-hexanediol. 

8-Hydroxylinalool (CAS No. 103619.06r3. 2,6-dimethyl.2.7-o.ctadiene.l,6- 
diol) is a preferred ClO-diol principal solvent and can be considered to be derived by 
appropriately adding two CH2 groups. and two double bonds to any of the following 
preferred C8-diol principal solvents: 2-methyH,5-heptanediol; S-methyM.S- 
hepianediol; 2-methyl.l,6-heptanediol; 6-inethyl-l,6-heptanediol; or 2,4-dimcthyl- 
1,4-hexanediol. 

2,7.Dimethyl-3J.octadiene-2,5-diol (CAS No. 171436.39-8) is a preferred 
ClO-diol principal solvent and can be considered to be derived by appropriately 
adding two CH2 group and two double bond to any of the following preferred CS- 
diol principal solvents: 2,5.octanediol; 6-mcthyI-l,4-hepianediol; 2-mcthyl.2,4- 
hcptanediol; 6-methyl-2,4-hcptanediol; 2-methyl-2,5-heptanediol; 6-methyi.2,5- 
heptanediol, and 2,5-<iimethyl-2,4.hexanediol. 

4-Butyl-2-butene-l,4-diol (CAS No. 153943-66-9) is a preferred C8-diol 
principal solvent and can be considered to be derived by appropriately adding a CH2 
group and a double bond to any of the following preferred C7-diol principal solvents 
2-propyl*l,4-butanediol or 2-butyl-l,3-propanediol. 

By the same token, there are cases where a higher molecular weight 
unsaturated homolog which is derived from a p>oor, inoperable saturated solvent is 
itself a poor solvent. For example, 3, 5-dimethy|.5-hcxcne-2,4.diol (e g . CAS No 
160429-40-3) is a poor unsaturated C8 solvent, and can be considered to be derived 
from the following poor saturated C7 solvents: 3-methy|.2,4.hexanediol, 5-methyl- 
2.4.hexanediol; or 2,4.dimethyl.l,3-pentanediol; and 2,6-dimethyl.5.heptene-l;2.diol 
(e.g., CAS No. 141505-71-7) is a poor unsanjrated C9 solvent, and can be 
considered to be derived from the following poor saturated C8 solvents: 2.methyl. 
l,2rheptanediol, 6-methy|.l,2.heptanediol; or 2,5-dimethyl-l,2.hexanediol 

It is also found, surprisingly, that there is an exception to the above addition 
rule, in which saturated principal solvents always have unsaturated analogs/homologs 
with the same degree of acceptability. The exception relates to saturated diol 
principal solvents having the two hydroxyl groups situated on two adjacent carbon 
atoms. In some cases, but not always, insening one, or more, CH2 groups between 
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the twa adjacent hydroxyl groups of a poor solvent results in a higher molecular 
weight unsaturated homolog which is more suitable for the clear, concentrated fabric 
softener formulation. For example, the preferred unsaturated 6,6.dimethyl-l- 
heptene.3,5-diol (CAS No. 109788-01^) having no adjacent hydroxyl groups can be 
considered to be derived from the inoperable 2,2-dimethyl-3,4.hexanediol which has 
adjacent hydroxyl groups. In this case, it is more reliable to consider that the 6,6- 
dimethyUl.heptene-3,5-diol is derived from either 2-methyl-3,5.heptanediol or 5,5- 
dimethyl-2,4-hexanediol which are both preferred principal solvents and do not have 
adjacent hydroxyl groups. Conversely, inserting CH2 groups between the adjacent 
hydroxyl groups of a preferred principal solvent can result in an inoperable higher 
molecular weight unsaturated diol solvent. For example, the inoperable unsaturated 
2,4-dimethyl-5-hexene-2,4-diol (CAS No. 87604.24-8) having no adjacent hydroxyl 
groups can be considered to be derived from the preferred 2,3-dimethyl.2,3- 
pentanediol which has adjacent hydroxyl groups. In this case, it is more reliably to 
derive the inoperable unsaturated 2,4-dimeihyl-5-hexene-2,4.diol from either 2- 
methyl.2,4.hexanediol or 4-methyl-2,4-hexanedioI which are both inoperable solvents 
and do not have adjacent hydroxyl groups. There arc also cases where an inoperable 
unsaturated solvent having no adjacent hydroxyl groups can be considered to be 
derived from an inoperable solvent which has adjacent hydroxyl groups, such as the 
pair 4,5-dimethyl-6-hexene.l,3-diol and 3,4.dimethyl-1.2-pentanediol. Therefore, in 
order to deduce the formulatability of an unsaturated solvent having no adjacent 
hydroxyl groups, one should start from a low molecular weight saturated homolog 
also not having adjacent hydroxyl groups. I.e., in general, the relationship is more 
reliable when the distance/relationship of the two hydroxy groups is maintained I.e., 
it is reliable to start from a saturated solvent with adjacent hydroxyl groups to deduce 
the formulatability of the higher molecular weight unsaturated homologs also having 
adjacent hydroxyl groups. 

It has been discovered that the use of these specific principal alcohol solvents 
can produce clear, low viscosity, stable fabric softener compositions at surprisingly 
low principal solvent levels, i.e., less than about 40%, by weight of the composition 
It has also been discovered that the use of the principal alcohol solvents can produce 
highly concentrated fabric softener compositions, that are stable and can be diluted, 
e.g. from about 2:1 to about 10:1, to produce compositions with lower levels of 
fabric softener that are still stable. 

As previously discussed, the principal solvents are desirably kept to the 
lowest levels that are feasible in the present compositions for obtaining transliicency 
or clarity. The presence of water exerts an important effect on the need for the 
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principal solvents to achieve clarity of these compositions. The higher the water 
content, the higher the principal solvent level (relative to the softener level) is needed 
to attain product clarity. Inversely, the less the water content, the less principal 
solvent (relative to the softener) is needed. Thus, at low water levels of ft'om about 
5% to about 15%, the softener active-to-principal solvent weight ratio is preferably 
from about 55:45 to about 85:15, more preferably from about 60:40 to about 80:20 
At water levels of from about 15% to about 70%, the softener active-to-principal 
solvent weight ratio is preferably from about 45:55 to about 70:30, more preferably 
from about 55:45 to about 70:30. But at high water levels of from about 70% to 
about 80%, the softener active-to-principal solvent weight ratio is preferably from 
about 30:70 to about 55:45, more preferably from about 35:65 to about 45:55. At 
even higher water levels, the softener to principal solvent ratios should also be even 
higher. 

Mixtures of the above principal solvents are particulariy preferred, since one 
of the problems associated with large amounts of solvents is safety. Mixtures 
decrease the amount of any one material that is present. Odor and flammability can 
also be mimimized by use of mixtures, especially when one of the principal solvents is 
volatile and/or has an odor, which is more likely for low molecular weight materials 
Suitable solvents that can be used at levels that would not be sufficient to produce a 
clear produa are 2,2.4-trimcthyl-l,3-pentane diol; the ethoxylate, diethoxylate. or 
triethoxylate derivatives of 2,2,4-trimethyl-l,3-pentane diol; and/or 2-ethyl-l,3- 
hexanediol. For the purposes of this invention, these solvents should only be used at 
levels that will not provide a stable, or clear product. Preferred mixtures are those 
where the majority of the solvent is one, or more, that have been identified 
hereinbefore as most preferred. The use of mixtures of solvents is also preferred, 
especially when one, or more, of the preferred principal solvents are solid at room 
temperature. In this case, the mixtures are fluid, or have lower melting points, thus 
improving processability of the softener compositions. 

It is also discovered that it is possible to substitute for, pan of a principal 
solvent or a mixture of principal solvents of this invention with a secondary solvent, 
or a mixture of secondary solvents, which by themselves are not operable as a 
principal solvent of this invention, as long as an effective amount of the operable 
principal solvent(s) of this invention is still present in the liquid concentrated, clear 
fabric softener composition. An efiFective amount of the principal solvent(s) of this 
invention is at least greater than about 5%, preferably more than about 7%, more 
preferably more than about 10% of the composition, when at least about 15% of the 
softener aaive is also present. The substitute solvent(s) can be used at any level, but 
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preferably about equal to, or less than, the amount of operable principal solvent, as 
defined hereinbefore, that is present in the fabric softener composition. 

For example, even though 1,2-pcntanediol, 1,3-ocianediol, and hydroxy 
pivalyl hydroxy pivalatc (hereinafter, HPHP) having the foUowing formula: 

H0-CH2-C(CH3)2-CH2-0.CCM:(CH3)2.CH2-0H (CAS # 1 1 15-2CM) 
are inoperable solvents according to this invention, mixtures of these solvents with 
the principal solvent, e.g., v^ath the preferred 1,2-hexanediol principal solvent, 
wherein the 1,2-hexanediol principal solvent is present at effective levels, also 
provide liquid concentrated, clear fabric softener compositions. 

Some of the secondary solvents that can be used are those listed as inoperable 
hereinbefore and hereinafter, as well as some parent, non-alkoxylated solvents 
disclosed in Tables vnTA-VTTTF 

The principal solvent can be used to either make a composition translucent or 
clear, or can be used to reduce the temperature at which the composition is 
translucent or clear. Thus the invention also comprises the method of adding the 
principal solvent, at the previously indicated levels, to a composition that is not 
translucent, or clear, or which has a temperature where instability occurs that is too 
high, to make the composition translucent or clear, or, when the composition is clear, 
e.g., at ambient temperature, or down to a specific lempcranire, to reduce the 
temperature at which instability occurs, preferably by at least about 5*C, more 
preferably by at least about 10*C. The principal advantage of the principal solvent is 
that it provides the maximum advanuge for a given weight of solvent It is 
understood that "solvent", as used herein, refers to the effect of the principal solvent 
and not to its physical form at a given temperature, since some of the principal 
solvents are solids at ambient temperature. 
Ajkyl ]La<rta;?g 

Some alkyl lactate esters, e g:, ethyl lacute and isopropyl laaatc have ClogP 
values within the effective range of fi-om about 0,15 to about 0.64, and can form 
liquid concentrated, clear fabric softener compositions with the fabric softener aaives 
of this invention, but need to be used at a slightly higher level than the more effective 
diol solvents like 1,2-hexanediol. They can also be used to substitute for pan of 
other principal solvents of this invention to form liquid concentrated, clear fabric 
softener compositions. This is illustrated in Example I-C. 

NOVEL COMPOUNDS 

Several of the above priiudpal solvents are novel compounds including: 
1,2-butanediol, 2,3,3-trimcthyl-; 3,4.pentancdiol, 2,3-dimcthyl-; 2,3-hexanediol, 4- 
methyl-; 2,3-hexanediol, S-methyl-; 3,4-hexanediol, 2-mcthyl-; 3.4-pentanediol, 2,3- 
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dimeihyl-; 1 ,3-propanedioK 2-( 1 , 1 -dimcthylpropyl)-; 1 ,3-propanediol, 2-{ 1 ,2- 
dimethylpropyl)-. 1,3-propanediol, 2-(2,2-dimethylpropyl)-; 1,3-butanediol, 2-{l- 
methylpropyl)-; 1,3-butanediol, 2-cthyl-2,3-dimethyl-; 1,3-butanedtol, 2-{2- 
mcthylpropyl)-; 1,3-butanediol, 2-methyl-2-isopropyl-; 1,3-butancdioK 3-mcthyl-2- 
isopropyl-; 1,3-butanediol, 3-methyl-2-propyl-; 1 ,4-butanediol, 2,2-diethyl-; 1,4- 
butanediol, 2-methyl-2-propyl-; 1.4-butanediol, 2-(l-methylpropyI)-; 1 ,4-butanediol, 
2-cthyl.2,3-dimcthyl-; 1.4-butanediol, 2-cthyl-3,3-dimethyl.; 1 ,4-butancdiol, 2-{2- 
mcthylpropyl)-; 1,4-penianediol, 2,2,3-trunethyl-; 1,4-pentanedioI, 2,3,3-trimethyls 
l,5.pentanediol, 2,2,3-trimethyl.; 1.5-pentanediol, 2,3,3.trimcthyl-; 1.3-pcntanediol, 
2-ethyl-2-methyl-; l,4.pentanediol, 2-ethyl-2-methyl-; l,4.pentanediol, 2-ethyl.3- 
mcthyl-; 1,4-pcntanediol, 2-cthyl-4-methyI-; l,4.pcntanediol, 3-cthyl-2-mclhyl-, 1,4- 
pcntancdiol, 3-cthyl-3-methyl-; 1,5-pcnianediol, 2-ethyl-2-methyl-; 1,5-pcntanediol, 
2-cthyl-4-methyl-; 2,4-penunediol, 3-cihyl-2-mcthyU; 1,3-pcntanediol, 2-isopropyl-, 
1,3-pentanediol, 2-propyl-; 1,4-pentanedioI, 2-isopropyl-; 1,4-pentanedioI, 2-propyl-; 



1 ,4-pentanediol, 3-isopropyl 


2,4-pcntanediol, 3-propyl-; 


1,3-hexanediol, 


2,3- 


dimethyl-; 


1,3-hexanedioI, 


2,5-dimethyl-; 


1,3-hexanedioI, 


3,4-dimethyl-; 


1,3- 


hexanediol. 


3,5-dimethyl-; 


1,3-hexanediol, 


4,5-dimethyl-; 


1,4-hexanediol, 


2,2- 


dimethyl-; 


1 ,4-hexanediol. 


2,3-dimethyi-; 


1,4-hexanediol, 


2,4-dimethyl-; 


1.4- 


hexanediol. 


3,3-dimcthyl-; 


1 ,4-hcxanedioI, 


3,4-dimethyl-; 


1 ,4-hexanediol. 


3,5- 


dimethyl-; 


1,3-hexanediol, 


4,4-dimethyl-; 


1,4-hexanediol, 


4,5-dimethyl-; 


1,5- 


hexanediol. 


2,2-dimethyl-. 


l«S-hexanediol, 


3,4-dimcthyl-; 


l,S-hexanediol, 


3.5- 


dimethyl-. 


l,S-hexanediol, 


4,5-dimcthyl-; 


1,6-hexanedtol, 


2,3-dimethyl-; 


1,6- 


hexanediol. 


2,4-dimethyl-; 


1,6-hexanediol, 


3, 3 -dimethyl-; 


2,4-hexanediol, 


4,5- 


dimethyl-; 


2,S-hexanediol, 


2,3-dimethy!-; 


2,S-hexanediol, 


2.4-dimcthyl-; 


2,5- 



hcxanediol, 3, 3 -dimethyl-; 2,6-hcxanediol, 3,3-dimethyl-; 1,3-hexanediol, 4-ethyl-, 
2,4-hexanediol, 3-ethyl-; 2,5-hexanediol, 3-ethyl-; 1,3-heptanediol, 4-mcthyl-; 1,3- 
heptanediol, 5-methyl-; 1,3-heptanedioI, 6-melhyl-; 1,5-heptanediol, 3-methyl-; 1,5- 
heptanediol, 4-methyI-; 1,6-heptanediol, 3-methyl-; 1,6-heptanediol, 5-methyl-; 2,4- 
heptanediol, 5-methyl-; 2,5-heptanediol, 3-methyl-, 3,5-heptanediol, 2-methyl-; 2.6- 
octanediol; 2.4-hexanediol, 3.3,4-trimeihyl-, 2,4-hexanediol, 3,5,5-trimethyl-; 2,4- 
hexanediol, 4,5,5-trimethyl-; 2,5-hexanediol, 3,3,4-trimethyl-; 2,5-hexanediol, 3,3,5- 
trimethyl-; 1,2-propanediol, 3-(butyloxy)-, triethoxylated; 1,2-propanediol, 3- 
(butyloxy)-, tetraethoxylaied, 1,2-propanediol, 3-(2-pentyloxy)-; 1,2-propanediol, 3- 
(3-pentyloxy>-; 1,2-propanediol. 3-(2-meihyl-l-butyloxy)-; 1.2-propanediol, 3-(iso- 
amyloxy)-; 1,2-propanediol, 3-(3-methyl.2-butyloxy)-; 1,2-propanediol, 3- 
(cyclohexyloxy)-; 1,2-propanediol, 3-<l-cyclohex-l-enyloxy)-; 1,3-propanediol, 2- 
(pentyloxy>; l,3-pr9panediol, 2-(2-pentyloxy)-; l,3.propanediol, 2-{3-pentyloxy)-; 
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1.3.propanediol. 2-{2-methyI. 1 -butyloxy)-; 1.3.propanedioI. 2-(iso-amyloxy)- 1 3- 
propanediol. 2-(3-methyl-2-butyloxy)-; 1.3-propanediol. 2-(cyclohexyloxy)-. l'3- 
propanediol. 2-(l-cyclohex-l^nyloxy>-; 1.2-propanediol. 3-(butylo)cy>- 
pentacthoxylated; 1.2-propanedioI, 3-<butyloxy)-. hexaethoxylated; 1 .2-propanediol 
3-(butyIoxy)-. heptaethoxylated; 1. 2-propanediol, 3-(butyloxy)-. octaethoxylated. 
1.2-propaiiediol, 3.{butyloxy)-. nonaethoxylated; bis(2.hydroxybutyl) ether; and 
bis(2-hydroxycyclopentyl) ether. 

SimUarly, the unsaturated analogs of the operable principal solvents are novel 
especially the unsaturated C7.12 diols, more preferably unsaturated C8.10 diols. with 
the exception of the specificaUy mentioned unsaturated diols listed above in Table EX 
These principal solvents all provide the unobvious benefit described hereinbefore 
ni OPTION AT. INGREDTrJVT< ; 

(A) Low molecular weight water soluble solvents can also be used at 
levels of of from OV. to about 12%. preferably frx>m about !•/. to about 10%. more 
preferably from about 2% to about 8%. The water soluble solvents cannot provide a 
clear produa at the same low levels of the principal solvents described hereinbefore 
but can provide clear product when the principal solvent is not suflficient to provide 
completely clear produa. The presence of these water soluble solvents is therefore 
highly desirable. Such solvents include, ethanol; isopropanol; 1. 2-propanediol; 1.3- 
propanediol; propylene carbonate; etc. but do not include any of the principal 
solvents (B). These water soluble solvents have a greater affinity for water in the 
presence of hydrophobic materials like the softener active than the principal solvents 

(B) Briehteners 

The compositions herein can also optionally contain from about 0.005% to 
5% by weight of certain types of hydrophilic optical brighteners which also provide a 
dye transfer inhibition aaion. If used, the compositions herein will preferably 
comprise from about 0.00 1 % to 1 % by weight of such optical brighteners. 

The hydrophilic optical brighteners useful in the present invention are those 
having the structural formula: 

H H 




SO3M SO3M 



wherein Rj is selected from anilino, N-2-bis-hydroxyethyl and NH-2-hydroxyethyl. 
R2 'S selected from N-2-bis-hydroxyethyi, N-2-hydroxyethyI.N-methylamino, 
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morptulino, chloro and amino; and M is a salt-forming cation such as sodium or 
potassium. 

When in the above formula, R] is anilino, R2 is N-2-bis-hydroxyethyl and M 
is a cation such as sodium, the brightener is 4,4\.bis[(4-anilino-6-CN-2-bis- 
hydroxyethyl)-s-tria2ine-2-yI)amino]-2,2-stilbenedisulfonic acid and disodium sail 
This particular brightener species is commercially marketed under the tradename 
Tinopal-UNPA-GX® by Ciba-Gcigy Corporation. Tinopal-UNPA-GX is the 
preferred hydrophilic optical brightener useful in the rinse added compositions herein. 

When in the above formula, R] is anilino, R2 is N-2-hydroxyethyl.N-2- 
methylamino and M is a cation such as sodium, the brightener is 4.4'-bis[(4.aniIino-6- 
(N-2-hydroxyrthyl-N-methylamino>-s-tria2ine-2-yl)amino]2,2'-stilbcnedisulfoni acid 
disodium salt. This particular brightener species is commercially marketed under the 
tradename Tinopal 5BM-GX® by Ciba-Geigy Corporation. 

When in the above formula, R] is anilino, R2 is morphilino and M is a cation 
such as sodium, the brightener is 4,4'.b!s[(4-anilino-6-morphilino-s-triazine-2. 
yl)amino]2,2'-stiIbenedisulfonic acid, sodium salt. This particular brightener species 
is commercially mariccted under the tradename Tmopal AMS-GX® by Ciba Geigy 
Corporation. 

(C) Dispersibilitv Aids 
(J) Optional Viscositv/Disp ersibilitv Modifiers 

Relatively concentrated compositions containing both saturated and 
unsaturated diester quaternary ammonium compounds can be prepared that are stable 
without the addition of concentration aids. However, the compositions of the 
present invention may require organic and/or inorganic concentration aids to go to 
even higher concentrations and/or to meet higher stability standards depending on the 
other ingredients. These concentration aids which typically can be viscosity 
modifiers may be needed, or preferred, for ensuring stability under extreme 
conditions when particular softener active levels are used. The surfactant 
concentration aids are typically selected from the group consisting of (1) single long 
chain alkyl cationic surfactants; (2) nonionic surfactants; (3) amine oxides; (4) fatty 
acids; and (5) mixtures thereof These aids are described in P&G Copending 
Application Serial No. 08/461,207, filed June 5, 1995. Wahl ct al., specifically on 
page 14, line 12 to page 20, line 12, which is herein incorporated by reference. 

When said dispersibility aids are present , the total level is from about 2% to 
about 25%, preferably from about 3% to about 17%, more preferably from about 4% 
to about 15%, and even more preferably from 5% to about 13% by weight of the 
composition. These materials can either be added as part of the active softener raw 
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material, (I), e.g.. the mono-long chain alkyi caiionic surfactant and/or the fatty acid 
which are reaaants used to form the biodegradable fabric softener active as discussed 
hereinbefore, or added as a separate component. The total level of dispersibility aid 
includes any amount that may be present as part of component (I). 

(1) Mono*Allcvl Cationi c Quaternary Ammonium Compound 

When the mono-alky 1 cationic quaternary ammonium compound is present, it 
is typically present at a level of from about 2% to about 25%, preferably from about 
3% to about 17%, more preferably from about 4% to about 15%, and even more 
preferably from 5% to about 13% by weight of the composition, the total mono-alky 1 
cationic quaternary ammonium compound being at least at an efTective level. 

Such mono-alkyl cationic quaternary ammonium compounds useful in the 
present invention are, preferably, quaternary ammonium salts of the general formula: 
[R4n+(r5)^] X- 

whcrein 

R"* is C8-C22 alkyl or alkenyl group, preferably CiQ-Cig alkyI or alkenyl group; 
more preferably C10-C14 or Cig-Cig alkyl or alkenyl group; 

each r5 is a Cj-Cg alkyl or substituted alkyl group (e.g., hydroxy alkyl), preferably 
C1-C3 alkyl group, e.g., methyl (most preferred), ethyl, propyl, and the like, a benzyl 
group, hydrogen, a polyethoxylated chain with from about 2 to about 20 oxyethylene 
units, preferably from about 2.5 to about 13 oxyethylene units, more preferably from 
about 3 to about 1 0 oxyethylene units, and mixtures thereof; and 
X* is as defined hereinbefore for (Formula (I)). 

Especially preferred dispersibility aids arc monolauryl trimcthyl ammonium 
chloride and nx> no tallow trimethyl ammonium chloride available from Witco under 
the trade name Varisoft® 471 and monooleyl trimethyl ammonium chloride available 
from Witco under the tradename Varisoft® 417. 

The group can also be attached to the cationic nitrogen atom through a 
group containing one, or more, ester, amide, ether, amine, etc., linking groups which 
can be desirable for increased concentratability of component (I), etc Such linking 
groups are preferably within from about one to about three carbon atoms of the 
nitrogen atom. 

Mono-alkyl cationic quaternary ammonium compounds also include Cg-C22 
alkyl choline esters. The preferred dispersibility aids of this type have the formula: 

RlC(0).0-CH2CH2N^(R)3 X' 
wherein R^, R and X" are as defined previously. 

Highly preferred dispersibility aids include C12-C14 coco choline ester and 
Cig-Cig tallow choline ester. 
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' Suitable biodegradable single-long-chain alkyl dispersibility aids containing an 
ester linkage in the long chains are described in U.S. Pat. No 4,840,738, Hardy and 
Wallcy, issued June 20, 1989, said patent being incorporated herein by reference 

When the dispersibility aid comprises alky! choline esters, preferably the 
compositions also contain a small amount, preferably from about 2% to about 5% by 
weight of the composition, of organic acid. Organic acids are described in European 
Patent Application No. 404,471, Machin et al., published on Dec. 27, 1990, supra, 
which is herein incorporated by reference. Preferably the organic acid is seleaed 
from the group consisting of glycolic add, acetic acid, citric acid, and mixtures 
thereof 

Ethoxylated quaternary ammonium compounds which can serve as the 
dispersibility aid include ethylbis(polyethoxy cthanol)alkylammonium ethyl-sulfatc 
with 17 moles of ethylene oxide, available under the trade name Variquat® 66 from 
Shercx Chemical Company; polyethylene glycol (15) oleammonium chloride, 
available under the trade name Ethoquad® 0/25 from Akzo; and polyethylene glycol 
(15) cocomonium chloride, available under the trade name Ethoquad* C/25 from 
Akzo. 

Although the main funaion of the dispersibility aid is to increase the 
dispersibility of the ester softener, preferably the dispersibility aids of the present 
invention also have some softening properties to boost softening performance of the 
composition. Therefore, preferably the compositions of the present invention arc 
essentially free of non-nitrogenous ethoxylated nonionic dispersibility aids which will 
decrease the overall softening performance of the compositions. 

Also, quaternary compounds having only a single long alkyl chain, can 
protect the cationic softener from interacting with anionic surfaaants and/or 
detergent builders that are carried over into the rinse from the wash solution 
(2) Amine Oxides 

Suitable amine oxides include those with one alkyl or hydroxyalkyl moiety of 
about 8 to about 22 carbon atoms, preferably from about 10 to about 18 carbon 
atoms, more preferably from about 8 to about 14 carbon atoms, and two alkyl 
moieties selected from the group consisting of alkyl groups and hydroxyalkyl groups 
with about 1 to about 3 carbon atonu. 

Examples include dimethyloctylamine oxide, diethyldecylamine oxide, bis-(2- 
hydroxyethyl)dodecyl-amine oxide, dimethyldodecylamine oxide, dipropyl- 
tetradecylamine oxide, methylethylhexadecylamine oxide, dimethyl-2- 

hydroxyoctadecylamine oxide, and coconut fatty alkyl dimethylamine oxide. 
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-(D) Stabilizers 

Stabilizers can be present in the compositions of the present invention. The 
term "stabilizer," as used herein, includes antioxidants and reductive agents These 
agents arc present at a level of from 0% to about 2%, preferably from about 0.01% 
to about 0.2%, more preferably from about 0.035% to about 0.1% for antioxidants, 
and more preferably from about 0.01% to about 0.2% for reductive agents These 
assure good odor stability under long term storage conditions. Antioxidants and 
reductive agent stabilizers are especially critical for unscented or low scent produas 
(no or low perfume). 

Examples of antioxidants that can be added to the compositions of this 
invention include a mixture of ascorbib acid, ascorbic palmitate, propyl gallate. 
available from Eastman Chemical Products, Inc.. under the trade names Tenox® PG 
and Tenox® S-1; a mixture of BHT (butylated hydroxytoluene), BHA (butylated 
hydroxyanisole), propyl gallate, and citric acid, available from Eastman Chemical 
Produas, Inc., under the trade name Tcnox®-6; butylated hydroxytoluene, available 
from UOP Process Division under the trade name Sustane® BHT; tertiary 
butylhydroquinone, Eastman Chemical Products, Inc., as Tenox® TBHQ; natural 
tocopherols, Eastman Chemical Products, Inc., as Tenox® GT-l/GT-2; and 
butylated hydroxyaiusole, Eastman Chemical Products, Inc., as BHA; long chain 
esters (Cg-Cjj) of gallic acid, e.g., dodecyl gallate; Irganox® 1010; Irganox® 1035; 
Irganox® B 1171; Irganox® 1425; Irganox® 3114; Irganox® 3125; and mixtures 
thereof; preferably Irganox® 3125, Irganox® 1425, Irganox® 3114, and mixtures 
thereof; more preferably Irganox® 3125 alone or mixed with citric acid and/or other 
chelators such as isopropyl citrate, Dequest® 2010, available from Monsanto with a 
chemical name of 1-hydroxyethylidene-l, I*diphosphonic acid (etidronic acid), and 
Tiron®, available from Kodak with a chemical name of 4,5-dihydroxy-m-benzene- 
sulfonic acid/sodium salt, and DTP A®, available from Aldrich with a chemical name 
of diethylenetriaminepentaacetic acid. 

The chemical names and CAS numbers for some of the above stabilizers which 
can be used in the compositions of the present invention are listed in Table I below. 
(E) Soil Release Ag ent 

In the present invention, an optional soil release agent can be added The 
addition of the soil release agent can occur in combination with the premix, in 
combination with the acid/water seat, before or after electrolyte addition, or after the 
final composition iis made. The softening composition prepared by the process of the 
present invention herein can contain from 0% to about 10%, preferably from 0.2% to 
about 5%, of a soil release agent. Preferably, such a soil release agent is a polymer 
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Polymcric soil release agents useful in the present invention include copolymcric 
blocks of terephthalatc and polyethylene oxide or polypropylene oxide, and the like. 

A preferred soil release agent is a copolymer having blocks of terephthalate 
and polyethylene oxide. More specifically, these polymers are comprised of 
repeating units of ethylene terephthalate and polyethylene oxide terephthalate at a 
molar ratio of ethylene terephthalate units to polyethylene oxide terephthalate units 
of fi-om 25:75 to about 35:65, said polyethylene oxide terephthalate containing 
polyethylene oxide blocks having molecular weights of fi-om about 300 to about 
2000. The molecular weight of this polymeric soil release agent is in the range of 
from about 5,000 to about 55,000. 

Another preferred polymeric soil release agent is a crystallizable polyester 
with repeat units of ethylene terephthalate units containing from about 10% to about 
15% by weight of ethylene terephthalate units together with from about 10% to 
about 50% by weight of polyoxyethylene terephthalate units, derived torn a 
polyoxyethylene glycol of average molecular weight of from about 300 to about 
6,000, and the molar ratio of ethylene terephthalate units to polyoxyethylene 
terephthalate units in the crystallizable polymeric compound is between 2:1 and 6:1. 
Examples of this polymer include the conunercially available materials Zelcon 4780® 
(from Dupont) and Milcase T® (from ICI), 

Highly preferred soil release agents are polymers of the generic formula: 

O ° O O 

X— (OCH2CH2)p(0— C-R^^- C — OR^ \j(ol^l4<xlo)(CH2CH2C»rrX 



in which each X can be a suitable capping group, with each X typically being selected 
from the group consisting of H, and alkyl or acyl groups containing from about 1 to 
about 4 carbon atoms, p is selected for water solubility and generally is from about 6 
to about 113, preferably from about 20 to about 50. u is critical to formulation in a 
liquid composition having a relatively high ionic strength. There should be very little 
materia] in which u is greater than 10. Furthermore, there should be at least 20%. 
preferably at least 40%, of material in which u ranges from about 3 to about 5 

The moieties are essentially 1,4-phenylene moieties. As used herein, the 
term "the R'^ moieties are essentially 1,4-phenylene moieties'* refers to compounds 
where the R*^ moieties consist entirely of 1,4-phenylene moieties, or are partially 
substituted with other arylene or alkarylene moieties, alkenyl moieties, alkenylene 
moieties, or mixtures thereof Arylene and alkarylene moieties which can be partially 
substituted for 1,4-phenylene include 1,3-phenylene, 1,2-phenylene, 1,8-naphthylene, 
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1.4-naphthylene, 2,2-biphenylene, 4,4-biphenylene, and mixtures thereof. Alkylcne 
and alkenylene moieties which can be panially substituted include 1,2-propylene, 1.4- 
butylene, 1.5-pentylene, l,6.hexamethylcne, 1,7-heptamethylene, 1,8-ociamethylene. 
1 ,4-cyclohexylene, and mixtures thereof. 

For the R^^ moieties, the degree of partial substitution with moieties other 
than 1.4-phenylene should be such that the soil release properties of the compound 
are not adversely affected to any great extent. Generally the degree of partial 
substitution which can be tolerated will depend upon the backbone length of the 
compound, i.e., longer backbones can have greater partial substitution for 1.4- 
phenylene moieties. Usually, compounds where the R^^ comprise from about 50Vo 
to about 100% 1,4-phenylenc moieties (from 0% to about 50% moieties other than 
1,4-phenylene) have adequate soil release activity. For example, polyesters made 
according to the present invention with a 40:60 mole ratio of isophthalic (1,3- 
phenylene) to tcrcphthalic (1,4-phenylene) acid have adequate soil release activity. 
However, because most polyesters used in fiber making comprise ethylene 
terephthalate units, it is usually desirable to minimize the degree of partial 
substitution with moieties other than 1,4-phenyiene for best soil release activity. 
Preferably, the r'^ moieties consist entirely of 0 c , comprise 100%) 1,4-phcnylene 
moieties, i.e., each R^^ moiety is 1,4-phenylene. 

For the R*^ moieties, suitable ethylene or substituted ethylene moieties 
include ethylene, 1,2-propylcnc, 1,2-butylcne, 1,2-hexylenc, 3-methoxy-1.2- 
propylene, and mixtures thereof Preferably, the r'^ moieties are essentially 
ethylene moieties. 1,2-propylenc moieties, or mixtures thereof Inclusion of a greater 
percentage of ethylene moieties tends to improve the soil release activity of 
compounds. Surprisingly, inclusion of a greater percentage of 1,2-propylenc 
moieties tends to improve the water solubility of compounds. 

Therefore, the use of 1.2-propylene moieties or a similar branched equivalent 
is desirable for incorporation of any substantial part of the soil release component in 
the liquid fabric softener compositions. Preferably, from about 75% to about 100%. 
are 1,2-propylene moieties. 

The value for each p is at least about 6, and preferably is at least about 10 
The value for each n usually ranges from about 12 to about 1 13. Typically the value 
for each p is in the range of from about 12 to about 43. 

A more complete disclosure of soil release agents is contained in U.S. Pat 
Nos.: 4,661,267, Decker. Konig, Straathof, and Gossclink, issued Apr. 28, 1987, 
4,71 1,730, Gosselink and Diehl, issued Dec. 8. 1987; 4,749,596, Evans, Huntington, 
Stewart, Wolf; and Zimmerer, issued June 7, 1988; 4,818,569, Trinh, GosscUnk, and 
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iUttinger, issued April 4, 1989; 4.877,896, Maldonado, Trinh, and GosseUnk, issued 
Oct. 31, 1989; 4,956.447, Gosselink et al.. issues Sept. 11, 1990; and 4,976.879, 
Maldonado, Trinh, and Gosselink, issued Dec. 11, 1990, all of said patents being 
incorporated herein by reference. 

These soil release agents can also act as scum dispersants. 

(F) Scum Dispersant 

In the present invention, the premix can be combined with an optional scum 
dispersant, other than the soil release agent, and heated to a temperature at or above 
the melting point(s) of the components. 

The preferred scum dispersants herein are fomed by highly ethoxylating 
hydrophobic materials. The hydrophobic material can be a fatty alcohol, fatty acid, 
fatty amine, fatty acid amide, amine oxide, quaternary ammonium compound, or the 
hydrophobic moieties used to form soil release polymers. The preferred scum 
dispersants are highly ethoxylated, e.g., more than about 17, preferably more than 
about 25. more preferably more than about 40, moles of ethylene oxide per molecule 
on the average, with the polyethylene oxide portion being from about 76% to about 
97Vo, preferably from about 81% to about 94%, of the total molecular weight. 

The level of scum dispersant is suflBcient to keep the scum at an acceptable, 
preferably unnoticcable to the consumer, level under the conditions of use, but not 
enough to adversely affect softening. For some purposes it is desirable that the scum 
is nonexistent. Depending on the amount of anionic or nonionic detergent, etc., used 
in the wash cycle of a typical laundering process, the efficiency of the rinsing steps 
prior to the introduction of the compositions herein, and the water hardness, the 
amount of anionic or nonionic detergent surfactant and detergency builder (especially 
phosphates and zeolites) entrapped in the fabric (laundry) vary. Normally, the 
minimum amount of scum dispersant should be used to avoid adversely affecting 
softening properties. Typically scum dispersion requires at least about 2%, 
preferably at least about 4% (at least 6% and preferably at least 10% for maximum 
scum avoidance) based upon the level of softener aaive. However, at levels of about 
10% (relative to the softener material) or more, one risks loss of softening efficacy of 
the produa especially when the fabrics contain high proportions of nonionic 
surfactant which has been absorbed during the washing operation. 

Preferred scum dispersants are: Brij 700®; Varonic U-250®; Genapol T- 
500®, Genapol T-800®; Plurafac A-79®, and Neodol 25-50®. 

(G) Bactericides 

Examples of bactericides used in the compositions of this invention include 
glutaraldehyde, formaldehyde, 2-bromo-2-nitro-propane-l,3-diol sold by Inolex 
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Chemicals, located in Philadelphia, Pennsylvania, under the trade name Bronopol®, 
and a mixture of S-chloro-2-methyl-4-isothiazoUne-3-one and 2-methyl-4- 
isothiazoline-3-one sold by Rohm and Haas Company under the trade name Kathon 
about 1 to about 1,000 ppm by weight of the agent. 
(H) Perfume 

The present invention can contain any softener compatible perfume . 
Suitable perfumes are disclosed in U.S. Pat. 5,500,138, Bacon ct al., issued 
March 19, 1996, said patent being incorporated herein by reference. 

As used herein, perfume includes fragrant substance or mixture of 
substances including natural (i c » obtained by extraction of flowers, herbs, 
leaves, roots, barks, wood, blossoms or plants), artificial 0 c, a mixture of 
dififerent nature oils or oil constituents) and synthetic O.e., synthetically 
produced) odoriferous substances. Such materials are often accompanied by 
auxiliary materials, such as fixatives, extenders, stabilizers and solvents. These - 
auxiliaries are also included within the meaning of "perfume", as used herein. 
Typically, perfumes are complex mixtures of a plurality of organic compounds. 

Examples of perfunie ingredients useful in the perfijmes of the present 
invention compositions include, but arc not limited to, hexyl cinnamic aldehyde, 
amyl cinnamic aldehyde; amyl salicylate; hexyl salicylate; terpineol; 3,7- 
dimethyl^/^-2,6-octadien-l-ol; 2,6-dimethyI-2-octanol; 2,6-dimcihyl-7-octen- 
2-ol; 3,7.<iimethyl-3-octanol; 3,7-dimethyI-/ranLy-2,6-octadien-l-ol; 3,7- 
dimethyl-6-octen- 1 -ol; 3,7-dimethyl- 1 -octanol; 2-methyl-3-(para-tert- 
butylphenyI)-propionaldehyde; 4-<4-hydroxy-4-methylpentyI)-3-cyclohexene- 1 - 
carboxaldehyde; tricyclodecenyl propionate; tricyclodecenyl acetate; 
anisaldehyde; 2-mcthyl-2-(para-iso-propylphenyl)-propionaldehyde; ethyl-3- 
methyl-3 -phenyl glycidate; 4-{para-hydroxyphenyl)-butan-2-one; 1 -{2,6,6- 
lrimethyl-2-cyclohexen-l-yl)-2-buten-l-one; para-methoxyacetophenone; para- 
methoxy-alpha-phenylpropene; methyl-2-n-hexyl-3-oxo-cyclopentanc 
carboxylate; undecalactone gamma. 

Additional examples of fragrance materials include, but are not limited 
to, orange oil; lemon oil; grapefruit oil; bergamot oil; clove oil; dodecalaaone 
gamma; methyl-2-(2-pentyl-3-oxo-cyclopentyl) acetate; beta-naphthol 
methylether, methyl-beta-naphthylketone; coumarin; decylaldehyde; 
benzaldehyde; 4-tert-butylcyclohexyl acetate; alpha,alpha-dimethylphenethyl 
aceute; methylphenylcarbinyl acetate; SchiflPs base of 4-(4-hydroxy-4- 
methylpentyl)-3-cyclohexene-l -carboxaldehyde and methyl anthranilate; cyclic 
ethyleneglycol diester of tridecandioic acid; 3,7-dimethyl-2,6-octadiene-l- 
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nitriler ionone ganima methyl; ionone alpha; ionone beta; petitgrain, methyl 
ccdrylone; 7-acctyUl,2,3,4,5,6,7,8-oaahydro-l, l,6,7.tetramethyl.naphthalenc; 
ionone methyl; methyl- 1, 6, 10.trimethyl.2,5,9-cyclododecatricn-l-yl ketone; 7- 
acetyU 1 , 1 .3 ,4.4.6.hexamethyl tetralin; 4-acetyI-6-tert-butyl- 1 , 1 -dimethyl 
indane; benzophenone; 6-acetyl-l,l,2,3,3,5.hexamethyl indane; 5-acetyl-3- 
isopropyl-1, 1,2,6-tetramethyl indane; 1-dodecanal; 7-hydroxy-3J-dimethyl 
octanal, lO-undecen-l-al; iso-hexenyl cyclohexyl carboxaldehydc; formyl 
iricyclodecan; cyclopentadecanoUde; 16-hydroxy-9.hexadecenoic acid lactone; 
1 ,3.4,6. 7, 8-hexahydro-4, 6,6, 7, 8, 8.hexamethylcyclopenta-ganuna-2. 
bcnzopyrane; ambroxane; dodecahydro-3a,6,6,9a-tetramethylnaphtho- 
[2,lb]furan; ccdrol; 5^2,2,3-trimethylcyclopent-3^nyl)-3-methylpentan-2-ol; 
2-ethyl.4^2,2,3-trimethyl-3-cyclopenten- 1 -yl>-2-buten-l.ol; caryophyllene 
alcohol; cedryl aceute; para-tert-butylcyclohexyl accute; patchouli; olibanum 
resinoid, labdanum; vetivert; copaiba balsam; fir balsam; and condensation 
products of: hydroxycitronellal and methyl anthranilate; hydroxycitronellal and 
indol; phenyl acctaldchyde and indol; 4-(4-hydroxy-4.mcthyl pentyl>.3- 
cyclohexene-l-carboxaldehyde and methyl anthranilate. 

More examples of perfume components are geraniol; geranyl acetate, 
linalool, linalyl acetate; tetrahydrolinaiool; citronellol; citronellyl acetate, 
dihydromyrccnol, dihydromyrcenyl acetate; tetrahydromyrcenol; terpinyl 
aceute; nopol, nopyl acetate; 2-phenyIethanol; 2-phenylethyl aceute; benzyl 
alcohol, benzyl aceute; benzyl salicylate; benzyl benzoatc; styrallyl aceute; 
dimethylbenzylcarbinol; trichloromethylphenylcarbinyl methylphenyicarbinyl 
aceute; isononyl accute; vetiveryl acetate; vetiverol, 2-methyl-3-(p.teri- 
butylphenyl)-propanal; 2-mcthyl-3-(p-isopropylpheny!)-propanal; 3-(p-tert- 
butylphenyI>-propanal; 4-(4-methyi.3-pentenyl)-3-cyclohexcnecarbaldehyde, 4- 
acetoxy-3-pcntyltctrahydropyran; methyl dihydrojasmonate; 2-n- 
heptylcyclopentanone; 3-methyI-2-pentyl-cyclopentanonc; n-decanal; n- 
dodecanal; 9-decenoi-l; phenoxyethyl isobutyratc; phenylacetaldehyde 
dimethylacetal; phenylacetaldehyde diethylacetal; geranonitrile; citronellonitrile, 
cedryl acetal; 3-isocamphyIcyclohexanol; cedryl methylether; isolongifolanone, 
aubepine nitrile; aubepine; heliotropine; eugenol; vanillin; diphenyl oxide; 
hydroxycitronellal ionones; methyl ionones; isomethyl ionomes; irones; cis-3- 
hexenol and esters thereof, indane musk fragrances; tetralin musk fragrances; 
isochroman musk fragrances; macrocyclic ketones; macrolactone musk 
fragrances; ethylene brassylate. * 
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^Thc perfumes useful in the present invention compositions are 
substantially free of halogenated materials and nitromusks. 

Suitable solvents, diluenu or carriers for perfumes ingredients 
mentioned above arc for examples, ethanol, tsopropanol, diethylene glycol, 
monocthyl ether, dipropylene glycol, diethyl phthalate, triethyl citrate, etc. The 
amount of such solvents, diluents or carriers incorporated in the perfumes is 
preferably kept to the minimum needed to provide a homogeneous perfume 
solution. 

Perfume can be present at a level of from 0% to about lOVo, preferably 
from about 0.1% to about 5%, and more preferably from about 0.2% to about 
3%, by weight of the finished composition. Fabric softener compositions of the 
present invention provide improved fabric perfume deposition. 

(I) Chelating Agents 

The compositions and processes herein can optionally employ one or more 
copper and/or nickel chelating agents ("chelators"). Such water-soluble chelating 
agents can be seleaed from the group consisting of amino cart>oxylates, amino 
phosphonates, Fk>lyfunctionally-substituted aromatic chelating agents and mixtures 
thereoC all as hereinafter defined. The whiteness and/or brightness of fabrics are 
substantially improved or restored by such chelating agents and the stability of the 
materials in the compositions are improved. 

Amino carboxylates useful as chelating agents herein include ethylenedi- 
aminetetraacetates (EDTA), N-hydroxyethylethylenediaminetriacetates, nitrilotri- 
acetates (NTA), ethylenediamine tetraproprionates, ethylenediamine*N,hr- 
diglutamates, 2-hyroxypropylenedianune-N,N'-disuccinates, triethylenetetraamine- 
hexacetates, diethylenetriaminepentaacetates (DETPA), and ethanoldiglycines, 
including their water-soluble salts such as the alkali metal, ammonium, and 
substituted ammonium salts thereof and mbctures thereof 

Amino phosphonates are also suitable for use as chelating agents in the 
compositions of the invention when at least low levels of total phosphorus are 
permitted in detergent compositions, and include ethylenedianunetetrakis 
(methylenephosphonates), diethyIenctriamine-N,N,N',N",N"-pentakis(methane phos- 
phonate) (DETMP) and 1 -hydroxy ethane- 1,1-diphosphonate (HEDP). Preferably, 
these amino phosphonates to not contain alkyl or alkenyl groups with more than 
about 6 carbon atoms. 

The chelating agents are typically used in the present rinse process at levels 
from about 2 ppm to about 2S ppm, for periods from 1 minute up to several hours' 
soaking. 
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- The preferred EDDS chelator used herein (also known as ethylenediamine- 
N.N'-disuccinate) is the material described in U.S. Patent 4,704,233, cited 
hereinabove, and has the formula (shown in free acid form): 

H-N— CH2-CH2— N-H 

CH2 CH CH CH2 

COOH COOH COOH COOH 

As disclosed in the patent, EDDS can be prepared using maleic anhydride and 
ethylenediamine. The preferred biodegradable [S.S] isomer of EDDS can be 
prepared by reacting L-aspartic acid with 1,2-dibromoethane. The EDDS has 
advanuges over other chelators in that it is effective for chelating both copper and 
nickel cations, is available in a biodegradable form, and does not contain phosphorus 
The EDDS employed herein as a chelator is typically in its salt form, i.e., wherein one 
or more of the four acidic hydrogens are replaced by a water-soluble cation M, such 
as sodiuni, potassium, annmonium, tricthanolammonium, and the like. As noted 
before, the EDDS chelator is also typically used in the present rinse process at levels 
from about 2 ppm to about 25 ppm for periods from 1 minute up to several hours* 
soaking. At certain pHs the EDDS is preferably used in combination with zinc 
cations. 

A wide variety of chelators can be used herein Indeed, simple 
polycaiboxylates such as citrate, oxydisuccinate, and the like, can also be used, 
although such chelators are not as effective as the amino carboxylates and 
phosphonates, on a weight basis. Accordingly, usage levels may be adjusted to take 
into account differing degrees of chelating effectiveness. The chelators herein will 
preferably have a stability constant (of the fully ionized chelator) for copper ions of at 
least about 5, preferably at least about 7. Typically, the chelators will comprise from 
about 0.5% to about 10%, more preferably from about 0.75% to about 5%, by 
weight of the compositions herein, in addition to those that are stabilizers. Preferred 
chelators include DETMP, DETPA, NT A, EDDS and mixtures thereof 

(J) Other Opti onal Ingredients 

The present invention can include optional components conventionally used in 
textile treatment compositions, for example: colorants; preservatives; surfactants; 
anti-shrinkage agents; fabric crisping agents; spotting agents; germicides; fungicides; 
anti-oxidants such as butylated hydroxy toluene, anti-corrosion agents, and the like. 

Particularly preferred ingredients include water soluble calcium and/or 
magnesium compounds, which provide additional stability. The chloride salts are 
preferred, but acetate, nitrate, etc. salts can be used. The level of said calcium and/or 
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magriesium salts is from 0% to about 2%, preferably from about 0 05% to about 
0.5%, more preferably from about 0. 1% to about 0.25%. 

The present invention can also include other compatible ingredients, including 
those as disclosed in copending applications Serial Nos.: 08/372,068, filed 
January 12, 1995. Rusche, et al.; 08/372,490, filed January 12, 1995, Shaw, et al.; 
and 08/277,558, filed July 19, 1994, Hartman, et al., incorporated herein by 
reference. 



Many synthesis methods can be used to prepare the diol principal solvents of 
this invention. The appropriate method is selected for each specific structural 
requirement of each principal solvent. Futhermore, most principal solvents can also 
be prepared by more than one method. Therefore, the methods cited herein for each 
specific principal solvent are for illustrative purposes only and should not be 
considered as limiting. 

METHOD A 

PreparatioD of 1,5*, 1,6-, and 1,7-Diob 
Metho^l 1 

This synthesis method is a general preparation of o^o>-typc diols derived fi-om 
substituted cyclic alkenes. Examples of cyclic alkenes are the alkylated isomers of 
cyclopentene, cyclohexene, and cycloheptene. The general formula of useful 
alkylated cyclic alkenes is 



wherein each R is H, or Ci-C4-alkyl, and where x is 3, 4, or 5. 

Cyclic alkenes may be convened to the terminal diols by a three step reaction 
sequence. 

Step 1 is the reaction of the cyclic alkene with ozone (O3) in a solvent such 
as anhydrous ethyl acetate to form the intermediate ozonide. In Step 2 the ozonide is 
reduced by, e.g., palladium catalyst /H2 to the dialdehyde which is then converted in 
Step 3 to the target diol by borohydride reduaion. 

The 1,2- diols are generally prepared by direct hydroxylation of the 
appropriate substituted olefins. Example: 



PREPARATION OF PRINCIPAL SOLVENTS 
PREPARATION OF DIOL PRINCIPAL SOLVENTS 
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wherein each R is H, alkyi, etc. 

In a typical reaction the alkene is reacted with hydrogen peroxide (30%) and 
a catalytic amount of osmium tetroxide in t-butyl alcohol or other suitable solvent. 
The reaction is cooled to about 0**C and allowed to run overnight. Unreacted 
compounds and solvent are removed by distillation and the desired 1,2- diol isolated 
by distillation or crystallization. 

Method 2 An alternate method is the conversion of the olefin to the epoxide by the 
reaction of m-chloroperbenzoic acid, or peracetic acid, in a solvent such as methylene 
chloride at temperatures below about 25*C. The epoxide generated by this chemistry 
is then opened to the diol by, e.g., hydrolysis with dilute sulfuric acid. 
Step 3 to the target diol by borohydride reduction. 
Method 3 

An alternate method for the preparation of these compounds is by direct 
hydroxylation of the cyclic alkene with hydrogen peroxide and a catalytic amount of 
osmium tetroxide. The reaaion yields the cyclic diol which is then converted to the 
open chain dialdehyde by periodate or lead tetraacetate. The dialdehyde is then 
reduced with borohydride as in Method I, to give the desired 1,5- or 1,6- diols, etc 
METHOD B 
Preparation of 1*2 Dtob 
Method 1 
METHOD C 
PreparatioD of 13-Diob 
Acvlation of Enamines 

This preparation is for the general type of 1,3-diols and accommodates a 
variety of structural features. Enamines are formed from both ketones and aldehydes 
which react with acid chlorides to form the acylated product. The acylated amine 
derivative is hydrolyzed back to its acylated carbonyl compound which is the 1,3- 
dicarbonyl precursor to the desired 1,3-diol. The diol is generated by borohydride 
reduction of the 1,3-dicarbonyl compound. 

Thus acetaldehyde (aldehydes) may be reacted with a secondary amine, 
preferably cyclic amines such as pyrrolidine or morpholine, by heating at reflux in a 
solvent such as toluene and with a catalytic amount of p-toluene sulfonic acid. As 
the amine reacts (condenses) with the carbonyl compound, water is produced and is 
removed, e.g., by reflux through a water trap. After the theoretical amount of water 
has been removed, the reaction mixture is stripped, e.g., under vacuum, to remove 



wo 97/0J169 



PCT/US96/n556 



-96- 

thc solvent, if desired (the acylation can be done in the same solvent systems in most 
cases). 

The anhydrous crude enamine containing some excess amine is reacted with 
the appropriate acid chloride at about 20**C to give the acylated enamine. This 
reaaion is usually allowed to stir overnight at room temperature. The total reaction 
mixture is then poured over crushed ice, stirred, and the mixture made acidic with 
20% HCl. This treatment hydrolyzes the enamine to the acylated dicarbonyl 
compound. This intermediate is then isolated by extraction and distillation to remove 
low boiling impurities, then reduced by sodium borohydride to the desired 1,3- diol. 
METHOD D 

Prepanitioo of 1,4 Diols, by Aldol Condensatioo and Reduction 

The typical reactions involve one or more aldehydes, one or more ketones, 
and mixtures thereof, which have at least one alpha-hydrogen atom on the carbon 
atom next to the carbonyl group. Typical examples of some reaaants and some 
potential final products are as follows 

2R-CH2-CHO H(>CH2-CH(R>.CHOH^H2-R 

R-CH2-CHO + R-CH2-CHO H0.CH2-CH(RK:H0H-CH2-R + 

HO-CH2-CH(R>CHOH-CH2-R' + 
HO-CH2-CH(R>CHOH.CH2-R + 
HO-CH2-CH(R)-CHOH-CH2-R* 

R-CH2-CHO + R*.CO-CH3 HO-CH2-CH(R>-CHOH-CH2-R + 

R-CH2-CHOH CH2-CHOH-R' 

The aldehyde, ketone, or mixture thereof which is to be condensed is placed 
in an autoclave under an inert atmosphere with a solvent such as butanol or with a 
phase transfer medium such as polyethylene glycol. When a mixed condensation 
such as with a ketone and an aldehyde is the target, typically the two reactants are 
used in about 1 : 1 mole ratio. A catalytic amount of strongly alkaline catalyst such as 
sodium methoxide is added, typically about 0.5-10 mole% of the reaaants. The 
autoclave is sealed, and the mixture is heated at about 3S-10CC until most of the 
original reactants have been convened, usually about S minutes to about 3 hours. 
The crude mixture is neutralized and the carbonyl funaions present are reduced by 
hydrogenation over Raney Ni at about 100°C and about SO atm for about 1 hour. 
VolatUe components are removed by distillation and the desired diol principal 
solvents are obtained by vacuum distillation. 
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• More information about this preparation process is disclosed in Synthesis, (3), 
164-5 (1975), A. Pochini and R. Ungaro, PCT Int. Appl. WO 9,507,254, Kulmala ct 
al, 16 Mar. 1995; Japan Pat. Appl No. 40,333, Sato ct al, 9 Feb. 1990; Japan Pat 
Appl No. 299,240, Sato ct al, 4 Dec. 1989; Eur. Pat, Appl. No. 367,743, Ankner et 
al, 9 May 1990; all of said article and patents being incorporated herein by reference 

Dlustrative Examples: 

CoDdensatioo of Butyraldebyde and/or Isobutyraldebyde and ConversioD to 
Form Eigbl-CarboiHl3*Diob 

A portion of n-butanol (about 148 g, about 2 mole, Aldrich) in a 500 ml, 3- 
neck, round-bottom flask equipped with a stirring bar, internal thermometer, 
condenser, and connection for blanketing with a nitrogen atmosphere is treated with 
sodium metal (about 2.3 g, about 0.1 mole, Aldrich) until the sodium has all dissolved 
Then, a mixture of butyraldebyde (about 72 g, about 1 mole, Aldrich) and 
isobutyraldebyde (about 72 g, about 1 mole, Aldrich) is added and the system is held 
at about 40*C untD most of the original aldehydes have undergone reaction. The base 
catalyst is neutralized by careful addition of sulfuric acid, any salts are removed by 
filtration, and the solution is hydrogcnated over Rancy Ni at about lOO^'C at about 50 
atm of pressure for about 1 hour to yield a mixture of 8<arbon,l,3-diols The butanol 
solvent and any isobutanol formed during the hydrogenation are removed by 
distillation to yield the eight-carbon- 1,3-diol mixture of: 2,2,4-trimcthyl-l,3- 
pentanediol; 2-ethyi-l,3-hexanediol; 2,2-dimcthy|.l,3-hcxanedio!; and 2-ethyl-4- 
methyl-l,3-pentanediol. Optionally, this mixture is further purified by vacuum 
distillation, or by decolorization with activated charcoal. The recovered solvent is 
used for further batches of diol production. 

When only butyraldebyde is used in the reaction, the major product obtained is 

2- ethy U 1 , 3 *hexanediol . 

When only isobutyraldebyde is used in the reaction, the major produa obtained 
is 2,2,4-trimethyl-l,3-pcniancdiol. 

Mixed Condensatioo of Butyraldebyde and Methyl Ethyl Ketone and 
Cooversion to Form a Mixture of Eight-Carbon- lf3-DioU 

Condition A . A portion of n-butanol (about 148 g, about 2 mole, Aldrich) in a 500 ml, 

3 - neck, round-bottom flask equipped with a stirring bar, internal thermometer, 
condenser, and connection for blanketing with a nitrogen atmosphere is treated with 
sodium metal (about 2.3 g, about 0.1 mole, Aldrich) until the sodium has all dissolved. 
Then, a mbcture of butyraldebyde (about 72 g, about 1 mole, Aldrich) and 2-butanone 
(about 72 g, about 1 mole, Aldrich) is added and the system is held at about 40''C until 
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most of the original butyraldchydc has undergone reaction. The base catalyst is 
neutralized by careful addition of sulfuric acid and any salts are removed by filtration 
Optionally, unreacted starting materials are removed by distillation along with the 
reaaion solvent. The mixture containing the condensation products is hydrogenated 
over Raney Ni at about 100**C and about 50 atm. for about 1 hour to yield a mixture 
of 8-carbon-l,3-diols including 2-ethyM,3-hexanediol, 2-ethyl-3-methyl-l,3- 
pentanediol, 3,5octanediol; 3-methyl-3,5.heptanediol; and lesser amounts of other 
1.3.diol isomers, e g., 3.methyl.2,4-heptanediol and 3,4-dimethyl-2,4.hexanediol The 
crude diol mixture can be further purified by fi'actional distillation. 
Condition p. The above reaction is repeated except that about 2 moles of 
butyraldehyde are used for each one mole of 2-butanone. This results in a reaction 
product with a higher proponion of didls resulting fi-om sclf-condensation of the 
aldehyde (i e., 2-ethyl.l,3.hexanediol), and fi-om mixed condensation of aldehyde and 
2.butanone (e.g., 2-cthyl.3.methyl-l,3-pcntanediol and 3,5-octanediol), and a smaller 
proportion of those diols resulting fi*om self<-condensation of 2-butanone (e.g., 3- 
methyl-3,5-heptanedioI and 3,4*dimethyU2,4*hexanedioi). 

Condition C The above condensation is repeated except that about one mole of 2- 
butanone is placed in the reaction vessel with the solvent and catalyst and about one 
molt of butyraldchydc is gradually added. Conditions are adjusted such that the self- 
condensation rate of 2-butanone is slow and the more reactive carbonyl of the 
aldehyde reacts promptly upon addition. This resulu in a reaction product with a 
higher proportion of the diols resulting fi-om the condensation of 2-butanone with 
butyraldehyde and fi-om self-condensation of 2-butanone arul a smaller propoaion of 
thediol resulting fi-om self-condensation of butyraldehyde. 

Condition D . The above condensation C. is repeated under low temperature 
conditions About 1.0 mole portion of 2-butanone is dissolved in about S volumes of 
dry tetrahydrofuran The solution is cooled to about -78*^C, and about 0.95 mole of 
potassium hydride is added in portions. After the hydrogen evolution has ceased, the 
solution is held for about one hour to allow for equilibration to the more stable cnolate 
and then one mole of n-butyraldehyde is added slowly with good stirring while 
maintaining the temperature at about -TS'^C. After addition is complete, the solution is 
allowed to gradually warm to room temperature and is neutralized by careful addition 
of sulfuric acid. Salts are removed by filtration. Optionally, unreaaed starting 
materials are removed by distillation along with the reaction solvent. The mixture 
containing the condensation produas is hydrogenated over Raney Ni at about lOO'C 
and about 50 atm. for about 1 hour to yield predominantly the diol resulting fiom the 
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condensation of the enolate of 2-butanone with butyraldehyde, 3,S-octanediol. 
Purification is optionally accomplished by distillation. 

Mixed Condeniation of Isobutyraldehyde and Methyl Ethyl Ketone and 
Conversion to Form a Mixture of Eight-Carbon-l^Diols 

The reaction of Condition A above is repeated except that the butyraldehyde is 
replaced by isobutyraldehyde. The condensation and reduaion proceed analogously, 
and the final diol produrts are mainly 2,2,4-trimethyH,3-pentanediol; 2,2,3-trimethyl- 
l,3.pcntanediol; 2-methyl.3,5-heptanediol; and 3-methyl-3,5-heptanediol. 
Mixed CondensatioD of Butyraldehyde, Isobutyraldehyde and Methyl Ethyl 
Ketone and Conversion to Form a Mixture of Eight-Carbon-l^Diols 

The reaaion of Condition A above is repeated, except that about one mole 
each of butyraldehyde, isobutyraldehyde, and 2-butanone are used. The condensation 
and reduction proceed analogously to yield a mixture of 8-carbon-l,3-diols primarily 
consisting of 2,2,4-trimethyM,3-pentanediol; 2-ethyH,3-hcxanediol; 2,2-dimcthyl- 
1 ,3 -hexanediol; 2-ethyl-4-methyI- 1 ,3-pentanediol; 2-ethyl-3 -methyl- 1 ,3-pcntanediol; 
3,5-octanediol; 2,2,3-trimethyl.l,3-pentanediol; 2-methyl-3,5-heptanediol; and 3- 
methyl-3,5-heptanediol, along with other minor isomers resulting fi-om condensation 
on the methylene of 2-butanone instead of the methyl. 

The mixtures prepared by the condensation of butyraldehyde, 
isobutyraldehyde, and/or methyl ethyl ketone, preferably have no more than about 
90%, preferably no more than about 80%, more preferably no more than about 70%, 
even more preferably no more than about 60%, and most preferably no more than 
about S0%, by weight of any one specific compound. Also, the reaction mixtures 
should not contain more than about 95%, preferably no more than about 90%, more 
preferably no more than about 85%, and most preferably no more than about 80%, by 
weight, of butyraldehyde or isobutyraldehyde. 
METHOD E 

Preparation of 1,4 Diols, by the Addition of Acetylide to Carbonyl Compounds 

Dimetallic acetylides Na^ -:CsCr Na^ react with aldehydes or ketones to 
form unsaturated alcohols, e.g., 

OH OH 
t I 

2R-CO-CH3 + NiCSCNi ^ R— C— C=5C— C— R 

I I 
CH3 CHj. 

The resulting acetylenic diol is then reduced to the alkene or completely 
reduced to the saturated diol. The reaaion can also be done by using an about 18% 
slurry of mono-sodium acetylide with the carbonyl compound to form the acetylenic 
alcohol which can be converted to the sodium salt and reacted with another mole of 
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carbonyl compound to give the unsaturated 1,4- diol Where mixed carbonyl 
compounds are used with the diacetylides, diol mixtures will result Where the 
mono-acctylidc is used, specific structures can be made in higher yields, 
niustrative Example: PreparatioD of 6-Methyl-2^heptanediol 

A sodium acetylide (about 18% in xylene) slurry is reacted with 
isobutryaldehydc to form the acetylenic alcohol 

(CH3)2CH<;H0 + NaC^H (CH3)2CH-CHOH-CsC-H 

The acetylenic (ethynyl) alcohol is converted with base to the sodium 
acetylide R-CHOH-CsCNa which is then reacted with a mole of acetaldehyde to 
give the ethynyl diol R-CHOH-CkC-CHGH-R*. This compound, (CH3)2CH- 
CHOH-CsC-CHOH-CH3, can be isolated as the unsaturated diol, if desired, reduced 
by catalytic hydrogenation to the corresponding material containing a double bond in 
place of the acetylenic bond, or further reduced by catalytic hydrogenation to the 
saturated 1,4- diol. 
METHOD F 

Preparation of Substituted Diols Derived from Cyclic Anhydrides, Lactones 
and Esters of Dicarboxylic Acids 

This method of preparation is for the synthesis of diols. especially several 1,4- 
diols, which are derived fi-om dicaii>oxyIic acid anhydrides, diesters and lactones, but 
not linuted to the l,4*diols or four-carbon diacids. 

These types of diols are generally synthesized by the reduction of the parent 
anhydride, laaone or diester with sodium bis(2-methoxyethoxy)aluminum hydride 
(Red-AI) as the r«lucing agent. This reducing agent is commercially available as a 
3 .1 molar solution in toluene and delivers one mole of hydrogen per mole of reagent. 
Diesters and cyclic anhydrides require about 3 moles of Red-Al per mole of 
substrate. Using an alkyl substituted succinic anhydride to illustrate this method, the 
typical reduction is carried out as follows. 



O 



OH 





+ H20 



OH 



The anhydride is first dissolved in anhydrous toluene and placed in a reaaion 
vessel equipped with dropping fiinnel, mechanical stirrer, thermometer and a reflux 
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condenser connected to calcium chloride and soda lime tubes to exclude moisture 
and carbon dioxide. The reducing agent, in toluene, is placed in the dropping funnel 
and is added slowly to the stirred anhydride solution. The reaction is exothennic and 
the temperature is allowed to reach about SO'^C. It is maintained at about 80^C 
during the remaining addition time and for about two hours following addition. 

The reaction mixture is then allowed to cool back to room temperature. 
Next, the mixture is added to a stirred aqueous HCl solution (about 20% 
concentration) which is cooled in an ice bath, and the temperature is maintained at 
about 20 to 30°C. After acidification the mixture is separated in a separatory funnel 
and the organic layer washed with a dilute salt solution until neutral to pH paper. 
The neutral diol solution is dried over anhydrous magnesium sulfate, filtered, then 
stripped under vacuum to yield the desired 1,4-diol. 
METHOD G 

Preparation of Diob with One or Both Alcohol Functions Being Secondary or 
Tertiary 

This is a general method to prepare substituted diols fi'om lactones and/or 
diesters by alkylation of the carboxyl group(s) using methyl magnesium bromide 
(Grignard reagent) or allcyl lithium compounds usually methyl lithium, e.g., 



This type of alkylation can be extended to diesters. An excess of mcthylating 
reagent will generate diols where both alcohol groups are tertiary. 
METHOD H 

Preparation of Substituted 1^3- , 1,4- and 1,5-Diols 

This method is a general preparation of some 1,3-, 1,4- and 1,5-diols which 
utilizes the chemistry outlined in Method A-1 and Method A-2. The variation here is 
the use of a cyclic alkadienes in place of the cycloalkenes described in Methods A 
The general formula for the staning materials is 



(CR2)x 




R 
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wherein each R is H, or Ci-C4-alkyI and wherein x is 1, 2 or 3. 

The reactions are those of Methods A with the variation of having one mole 
of ethylene glycol generated for each mole of the desired diol principal solvent 
formed, e.g., the following preparation of 2,2-dimethyl-l,4-haxanediol from 1-ethyl- 
5,5-dimethyl-1.3-cyclohexanediol (CAS No. 79419-18-4): 



CH3— C^^C 



CHj 



I 

C2H5 



\ ^C— OH 

CHj-C^ 



C— OH 
CjH, 



OH 

I 

CH, 
<<>» 



PREPARATION OF POLYETHOXYLATED DERIVATIVES 

The polyethoxylated derivatives of diol principal solvents are typically 
prepared in a high-pressure reactor under a nitrogen atmosphere. A suitable amount 
of ethylene oxide is added to a mixture of a diol solvent and potassium hydroxide at 
high temperature (from about 80*C to about ITO^C). The amount of ethylene oxide 
is calculated relative to the amount of the diol solvent in order to add the right 
number of ethylene oxide groups per molecule of diol. When the reaction is 
completed, e.g., after about 1 hour, residual unreacted ethylene oxide is removed by 
vacuum. 

niustrative Example: Preparation of Tetractboxylated 3^Dimethyl-l^- 
butanediol 

To a 2-liter Parr reactor that is equipped for temperature control, is charged 
with about 354 grams (about 3.0 moles) of 3,3-dimethyl-l,2-butanediol and about 
0.54 grams of potassium hydroxide. The reactor is sparged with nitrogen and 
evacuated three times to a pressure of about 30 mm Hg. The reactor is then filled 
again with nitrogen to atmospheric pressure, and heated to about 130*C. The 
pressure of the reactor is then adjusted to slightly below the atmospheric pressure by 
applying a slight vacuum Ethylene oxide (about 528 grams, about 12.0 moles) is 
added over one hour while controlling the temperature to about 130*C. After about 
an additional one hour reaction time, the contents are cooled to about 90**C and a 
vacuum is pulled to remove any residual ethylene oxide. 

PREPARATION OF METHYL-CAPPED POLYETHOXYLATED 

DERIVATIVES 

Methyl-capped polyethoxylated derivatives of diols are typically prepared 
either by reaaing a methoxypoly(ethoxy)ethyl chloride (i.e., CH30-(CH2CH20)n- 
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CH2CH2-CI) of the desired chain length with the selected diol, or by reacting a 
methyl-capped polyethylene glycol (i.e., CH30-(CH2CH20)n-CH2CH2-OH) of the 
desired chain length with the epoxy precursor of the diol, or a combination of these 
methods. 

niustrative Examples: Synthesis of (CH3)2C(OH)CH(CH3)(OCH2CH2)4 
the methyl*capped tetniethoxylated derivative of 2-methyl-2^ 
butanedioL 

To a 1 -liter, three-neck round bottom flask equipped with a magnetic stirbar, 
condenser, thermometer, and temperature controller (Thermowatch I^R)® is added 
tctracthylene glycol methyl ether (about 208 grams, about 1.0 mole) and sodium 
metal (Aldrich, about 2.3 grams, about 0.10 mole), and the mixture is heated to 
about lOO^'C under argon. After the sodium dissolves, 2-methyl-2,3-cpoxybutane 
(about 86 grams, about 1.0 mole) is added and the solution is stirred overnight under 
argon at about 120**C. A l^C-NMR (dmso-dg) shows that the reaction is complete 
by the disappearance of the epoxide peaks. The reaaion mixture is cooled, poured 
into an equal volume of water, neutralized with 6 N HCl, saturated with sodium 
chloride, and extracted twice with dichloromethane. The combined dichloromethane 
layers are dried over sodium sulfate and solvent is stripped to yield the desired 
pdlyether alcohol in crude form. Optionally! purification is accomplished by 
fractional vacuum distillation. 
Synthesis of Methoxytrietboxycthyl Chloride 

To a 1 -liter, three-neck round bottom flask equipped with a magnetic stirring 
bar, condenser, and temperature controller (Thermowatch, pR) is added 
tetraethylene glycol methyl ether (about 208 grams, about 1.0 mole ) under argon 
Thionyl chloride (about 256.0 grams, about 2.15 moles) is added dropwise with good 
stirring over about 3 hours, keeping the temperature in the 50-60®C range The 
reaaion nuxture is then heated overnight at about 55*'C A ^^c-NMR (D2O) is 
taken which shows only a small peak at -^ppm for unreacted alcohol and a sizable 
peak at *-43.Sppm representing chlorinated product (•CH2CI). Saturated sodium 
chloride solution is slowly added to the material until the thionyl chloride is 
destroyed. The material is taken up in about. 300 ml of saturated sodium chloride 
solution and extracted with about 500 ml of methylene chloride. The organic layer is 
dried and solvent is stripped on a ' rotary evaporator to yield crude 
methoxyethoxyethyl chloride. Optionally, purification is accomplished by fraaional 
vacuum distillation. 

Synthesu of C2H5CH(0H)CH(CH3)CH2(0C:H2CH2)40C:H3, the Methyl- 
Capped Tetraethoxylated Derivative of 2-Metbyl-l^pentanedioL 
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-The alcohol. C2H5CH(OH)CH(CH3)CH2 OH (about 116 grams, about 1.0 
mole), is placed in a 1 -liter, three-neck round bottom flask equipped with a magnetic 
stirring bar. condenser, and temperature controller (Thermowatch®. i2r) along with 
about 100 ml of tetrahydrofuran as solvent. To this solution, sodium hydride (about 
32 grams, about 1.24 moles) is added in ponions and the system is held at reflux until 
gas evolution ceases. Methoxyiriethoxyethyl chloride (about 242 grams, about 1.2 
moles, prepared as above) is added and the system is held at reflux for about 48 
hours. The reartion mixture is cooled to room temperature and water is cautiously 
added dropwise with stirring to decompose excess hydride. The tetrahydrofuran is 
stripped oflF on a rotary evaporator. The crude product is dissolved in about 400 ml 
of water and enough sodium chloride is dissolved in the water to bring it nearly to the 
saturation level. The mixture is then cxtraaed twice with about 300 ml portions of 
dichloromethanc. The combined dichloromethane layers are dried over sodium 
sulfate and the solvent is then stripped on a rotary evaporator to yield the crude 
product. Optionally, purification is accompUshed by further stripping of unrearted 
starting materials and low MW by-products by utilizing a kugelrohr apparatus at 
about 150"C under vacuum. Optionally, fiinher purification is accomplished by 
vacuum distillation to yield the titie polyether. 

PREPARATION OF POLYPROPOXYLATED DERIVATIVES 
A three neck, round bottom flask is equipped with a magnetic stir bar. a soUd 
C02-cooled condenser. an addition funnel, a Uiermometer. and a temperature control 
device (Therm-O-Watch, I2R). The system is swept fi-ee of air by a stream of 
nitrogen and then is equipped for blanketing the reaaion mixture with a nitrogen 
atmosphere. To the reaction flask is added the dry alcohol or diol to be 
propoxylated. About 0.1-5 mole % of sodium metal is added cautiously to the 
reaaion vessel in portions with heating if necessary to get all the sodium to react 
The reaaion mixture is then heated to about 80-130»C and propylene oxide (Aldrich) 
is added dropwise fi^om the dropping funnel at a rate to maintain a small amount of 
reflux fi-om the soUd C02-cooled condenser. Addition of propylene oxide is 
continued until the desired amount has been added for the target degree of 
propoxylation. Heating is continued until all reflux of propylene oxide ceases and the 
temperature is maintained for about an additional hour to ensure complete reaction 
The reaaion mixture is then cooled to room temperature and is neutralized by careful 
addition of a convenient acid such as methanesulfonic acid. Any salts are removed by 
filtration to give the desired propoxylated produa. The average degree of 
propoxylation is typically confirmed by integration of the ^H-NMR spearum. 
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PREPARATION OF POLYBUTOXYLATED DERTVATIVES 
A three neck, round bottom flask is equipped with a magnetic stir bar, a solid 
C02-cooIed condenser, an addition funnel, a thermometer, and a temperature control 
device (Therm-O-Watch, I2R) The system is swept free of air by a stream of 
nitrogen and then is equipped for blanketing the reaaion nuxture with a nitrogen 
atmosphere. To the reaaion flask is added the dry alcohol or diol to be butoxylated 
About 0.1-5 mole % of sodium metal is added cautiously to the reaaion vessel in 
portions with heating if necessary to get all the sodium to reaa The reaaion 
mixture is then heated to about 80.130**C and a-butylene oxide (Aldrich) is added 
drop wise from the dropping funnel at a rate to maintain a small amount of reflux 
from the solid C02-cooIed condenser. Addition of butylene oxide is continued until 
the desired amount has been added for the target degree of butoxylation. Heating is 
continued until all reflux of butylene oxide ceases and the tem|>erature is maintained 
for about an additional one to two hours to ensure complete reaaion The reaaion 
mixture is then cooled to room temperature and is neutralized by careful addition of a 
convenient acid such as methanesulfonic acid. Any salts are removed by filtration to 
give the desired butoxylated produa. The average degree of butoxylation is typically 
confirmed by integration of the ^H-NMR spearum. 

PREPARATION OF POLYTETRAMETHYLENEOXYLATED 

DERIVATIVES 

A dry portion of about 0. 1 mole of the desired alcohol or diol staning material is 
placed in a 3*neck, round bottom flask equipped with magnetic stirrer, condenser, 
internal thermometer and an argon blanketing system. If the desired average degree 
of ''tetramethyleneoxylation" is about one per hydroxyl group, about 0.1 1 moles of 
2-{4-chlorobutoxy)tctrahydropyran (ICI) is added per mole of alcohol funaion A 
solvent is added if necessary such as dry tetrahydrofurarv, dioxane or 
dimcthylformamide. Then sodium hydride (about 5 mole % excess relative to the 
chloro compound) is added in small portions with good stirring while maintaining a 
temperature of about 30-120®C AAer all the hydride has reaaed, the temperature is 
maintained until all of the alcohol groups have been alkylated, usually about 4-24 
hours. After the reaaion is complete, it is cooled and the excess hydride is 
decomposed by careful addition of methanol in small ponions Then about an equal 
volume of water is added and the pH is adjusted to about 2 with sulfuric acid After 
warming to about 40*'C and holding it there for about 1 5 minutes to hydrolyze the 
tetrahydropyranyl protecting group, the reaaion mixture is neutralized with sodium 
hydroxide and the solvents are stripped on a rotary evaporator. The residue is taken 
up in ether or methylene chloride and salts are removed by filtration. Stripping 
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yields_the crude tetramethyleneoxylated alcohol or diol. Further purification may be 
accomplished by vacuum distillation. If a final average degree of 
tetramethyleneoxylation of less than one is desired, a correspondingly lesser amount 
of chloro compound and hydride are used For average degrees of 
tetramethyleneoxylation greater than one, the entire process is repeated in cycles 
until the buildup reaches the target level. 

PREPARATION OF ALKYL AND ARYL MONOGLYCERYL ETHERS 
A convenient method to prepare alky! and/or aryl monoglycerol ethers 
consists of first preparing the corresponding alkyl glycidyl ether precursor. This is 
then converted to a ketal, which is then hydrolyzed to the monoglyceryl ether (diol). 
Following is the illustrative example of the preparation of the preferred n-pentyl 
monoglycerol ether, (i.e., 3Kpentyloxy)-1.2-propanediol) n-CsHi i-O-CHOH- 
CH2OH. 

Preparation of 3-(peDtylozy)-14-propanediol 

A 3-neck. 2-liter round bottomed reaction flask (equipped with overhead 
stirrer, cold water condenser, mercury thermoineter and addiUon funnel) are charged 
with about 546 g of aqueous NaOH (about 50% concentration) and about 38.5 g of 
tetrabutylammonium hydrogen sulfate (PTC, phase transfer catalyst). The content of 
the flask is stirred to achieve dissolution and then about 200 g of 1-pentanol is added 
along with about 400 ml hexanes (a mixture of isomers, with about 85% n-hexane). 
Into the addition fiinnel is charged about 418 g of epichlorohydrin which is slowly 
added (dropwise) to the stirring reaction mix. The temperature gradually rises to 
about 68''C due to the reaction exotherm. The reaction is aUowed to continue for 
about 1 hr after complete addition of the epichlorohydrin (no additional heat). 

The crude reaction mix is diluted with about 500 ml of warm water, stirred 
gently and then the aqueous Jayer is settled and removed. The hexane layer is mixed 
diluted again with about 1 liter of warm water and the pH of the mix is adjusted to 
about 6.5 by the addition of dilute aqueous sulfuric acid. The water layer is again 
separated and discarded and the hexane layer is then washed 3 times with fresh 
water. The hexane layer is then separated and evaporated to dryness via a rotary 
evaporator to obtain the crude n-pentyl glycidyl ether. 
Acetonatio n (Conversion to the Ketal't 

A 3-neck, 2 liter round bottomed, flask (equipped with an overhead stirrer, 
cold water condenser, mercury thermometer and addition funnel) is charged with 
about 1 liter of acetone. To the acetone is added about 1 ml of SnCU with stirring 
Into an addition funnel positioned over the reaaion flask is added about 200 g of the 
just prepared n-pentyl glycidyl ether. The glycidyl ether is added very slowly to the 
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stirring acetone solution (the rate is adjusted to control the exothcrm). The reaaion 
is allowed to proceed for about 1 hr after complete addition of the glycidyl ether 
(maximum temperature about 52**C). 
Hydrolysis 

The apparatus is converted for distillation and a heating mantle and 
temperature controller are added. The crude reaaion mix is concentrated via 
distillation of about 600 ml of acetone. To the cooled concentrated solution are 
added about 1 liter of aqueous sulfuric acid (about 20% concentration) and about 
500 ml of hexanes. The content of the flask is then heated to about 50*C with 
stirring (the apparatus is adjusted to collect and separate the liberated acetone). The 
hydrolysis reaaion is continued until TLC (Thin Layer Chromatography) analysis 
confirms the completion of reaaion. 

The crude reaaion mix is cooled and the aqueous layer is separated and 
discarded. The organic layer is then diluted with about 1 liter of warm water and the 
pH is adjusted to about 7 by the addition of dilute aqueous NaOH (IN). The 
aqueous layer is again separated and the organic phase is washed 3 times with fi-esh 
water. The organic phase is then separated and evaporated via a rotary evaporator. 
The residue is then diluted with fi-esh hexanes and the desired produa is extraaed 
into methanol/water solution (about 70/30 weight ratio) The methanol/water 
solution is again evaporated to dryness via a rotary evaporator (with additional 
methanol added to faciiiute the water evaporation). The residue is then filtered hot 
through glass microfibcr filter paper to obtain the n-pentyl monoglycerol ether. 

PREPARATION OF DI(HYDROXYAJLKYL) ETHERS 
Synthesis of bts(2-hydroxybutyI) ether 

A 500 ml, three neck, round bottom flask equipped with magnetic stirrer, 
internal thermomaer, addition funnel, condenser, argon supply, and heating mantle, 
is flushed with argon. Then U2-butanediol (about 270g, about 3 moles. Aldrich) is 
added and sodium metal (about 1.2 g, about 0.05 moles. Aldrich) is added and the 
sodium is allowed to dissolve. Then the reaaion mixture is heated to about lOO'^C 
and epoxybutane (about 71g. about 1 mote, Aldrich) is added dropwise with stirring 
Heating is continued until the reflux of epoxybutane has ceased and heating is 
continued for an additional hour to drive the conversion to completion. The reaaion 
mbcture is neutralized with sulfuric acid, the salts are removed by filtration, and the 
liquid is fraaionally distilled under vacuum to recover the excess butanediol. The 
desired ether is obtained as a residue. Optionally, it is purified by further vacuum 
distillation. 
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Synthesis of bi5(2-hydroxycyclopentyl) ether 

A 1-liter, three neck, round bottom flask equipped with magnetic stirrer, 
internal thermometer, addition funnel, condenser, argon supply, and heating mantle, 
is flushed with argon. Then 1,2-cyclopenunediol (about 306 g, about 3 moles, 
Aldrich) is added and boron trifluoride diethyl etherate (about 0.14 g, about 0.01 
moles, cis-trans isomer mixture, Aldrich) is added. Then the reaction mixture is held 
at about 10-40**C as cyclopentene oxide (about 84 g. about 1 mole, Aldrich) is added 
dropwise with stirring until ail the cyclopentene oxide has reacted. The reaaion 
mbcture is neutralized with sodium hydroxide, and the liquid is fraaionally distilled 
under vacuum to recover the excess cyclopentanedtol. The desired ether is obtained 
as a residue. Optionally, it is purified by further vacuum distillation. 

The above disclosed methods are illustrative only, for purposes of assisting 
those skilled in the art in the praaice of the invention, and are not limiting. 

All percentages, ratios and proportions herein are by weight, unless otherwise 
specified, and all numbers are approximations. All documents cited are, in relevant 
part, incorporated herein by reference. 

The following non-limiting Examples show clear, or translucent, products 
with acceptable viscosities. 

The comp)Ositions in the Examples below are made by first preparing an oil 
seat of DEQA softener aaive at ambient temperature. The softener aaive can be 
heated to melting at, e.g., about 130-150**? (about 55-66**C), if the softener active is 
not fluid at room temperature. The softener active is mixed using an DCA RW 2S® 
mixer for about 2 to about S minutes at about ISO rpm. Separately, an acid/water 
seat is prepared by mixing the HCl with deionized (DI) water at ambient temperature 
If the softener active and/or the principal solvent(s) are not fluid at room temperature 
and need to be heated, the acid/water seat should also be heated to a suitable 
temperature, e.g., about 100*F (about 38*C) and maintaining said temperature with a 
water bath. The principal solvent(s) (melted at suitable temperatures if their melting 
points are above room temperature^ are added to the softener premix and said prcmix 
is mixed for about 5 minutes. The acid/water seat is then added to the softener 
premix and mixed for about 20 to about 30 minutes or until the composition is clear 
and homogeneous. The composition is allowed to air cool to ambient temperature 

The following are suitable ,N,N-di(fatty acyl-oxyethyl)-N,Nrdimeihyl 
ammonium chloride fabric softening actives (DEQA's), with approximate 
distributions of fatty acyl groups given, that are used hereinafter for preparing the 
following compositions. 
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Group 








TMTI^ A 4 


TMT 




trace 


trace 


U 


n 
U 


n 
U 








n 


V 


n 


C16 


4 


4 


5 






C18 


0 


0 


5 


6 
\j 


w 


C14:l 


3 


3 


0 


0 




C16:l 


11 


7 


0 


0 


3 


C18:l 


74 


73 


71 


68 


67 


C18:2 


4 


g 


8 


11 


11 


C18:3 


0 


1 


1 
* 


2 


2 




0 






. ^ 




C20 and up 


0 


0 


2 


0 


0 


Unknowns 


0 


0 


6 


6 


7 


Total 


99 


99 


100 


100 


102 


IV 


86-90 


88-95 


99 


100 


95 


cis/trans 


20-30 


20-30 


4 


5 


5 


TPU 


4 


9 


10 


13 


13 



TPU * Total polyunsaturated &tty acyl groups, by weight. 



Component 

DEQAI 

DEQA6 

Ethaool 

2-Ethyl-l,3- 

hexaoedioi 

1.241exaxiediot 

HCl (pH 2-3.5) 

Perfume 

KathoD 

DI Water 



1 

Wt. % 
26.6 



8 
% 

0.005 



Bal. 



1 

Wt % 
43.2 

10 



20 

0.005 



EXAMPLE I 
3 4 

Wl, % 
266 



Wt. % 



Bal. 



27.5 
5.1 



16 

0.005 

3 ppm 
Bal. 



5 

Wt. % 



8 
8 

0.005 

3 ppm 
Bal. 



9 
9 



Wt % 



8 
8 



0.005 0.005 
— 1.0 

Bal. Bal. 



7 

Wt. % 



— 26.6 26.6 
27.5 — — 
3.1 6 4 



9 
9 

0.005 



Bal 



8 

Wt % 
26.6 



16 

0.005 



Bal. 



DEQA^ N,N-di(coco-oyl-oxyethyI)-N,N-dimethyl ammonium chloride. 

ClogP values of 2-€thyl-l,3-hexanediol and 1,2-hexanediol are 0.60 and 0.53, 
respectively, and are within the preferred ClogP range. 

The above Examples show clear, or translucent, produas with acceptable 
viscosities. 
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EXAMPI.^ lA 







c\tnr\st 

rative 

O A 

8A 


Coinpa 


Compa 


Compa 


Compa 


Compa 




Q 
O 


rative 
8B 


rative 
8C 


rative 
8D 


rative 
8£ 


rative 
8F 


DEQA^ 
1,2-Hexanediol 


26.6 
16 


Wt.% 
26.6 


Wt.% 
26.6 


Wt% 
26.6 


Wv% 
26.6 


Wt.% 
26.6 


Wt % 
26.6 


U2 -Propanediol 




16 












1,2-ButaDedioi 






16 










1,2-Pentanediol 








16 








1,2-HeptaDediol 








16 






U2-OctaDediol 














1,2-Decaiiediol 












16 




Ethaool 
HCI (pH 2-3.5) 
DI Water 


6 

0.005 
Bal. 


6 

0.005 
Bal. 


6 

0.005 
Bal. 


6 

0.005 
Bal. 


6 

0.005 
Bal. 


6 

0.005 
Bal. 


16 
6 

0.005 
Bal. 



All I.2-alkanediols in Example lA, except l,2.hexanedioI, have ClogP values 
outside the eflTective 0.15 to 0.64 range. Only the composition of Example 1-8. 
containing 1.2-hexanediol. is a clear composition with acceptable viscosities both at 
room temperature and at about 40T (about 4»C); compositions of Comparative 
Examples I-8A to I-8F are not dear and/or do not have acceptable viscosities 

EXAMPLE IB 



Compa Compa Compa Compa Compa Compa 



Component 

deqaI 

1.2- 
Hexanediol 

1.3- 
Hftxanrdiol 

1,4- 
Hexanediol 

1.5- 
Hexaoediol 

1,6- 
Hexanediol 

2.4- 
Hexanediol 

2,5- 
Hexanediol 

Ethanol 
HCI (pH 2- 

3.5) 
DI Water 



8 

Wt% 
266 
16 



rative 

8G 

Wi^ 
26.6 



16 



rative 
8H 

WL54 

26.6 



rative 
81 

Wt.% 
26.6 



rative 
8J 

26.6 



rative 
8K 

Wt.% 
26.6 



rative 
8L 

26.6 



16 



16 



16 



16 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



16 
6 

0.005 
Bal. 
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All hexanedtol isomers in Example IB, except 1,2-hexanediol. have ClogP 
values outside the eflFeaive 0.15 to 0.64 range. Only the composition of Example I- 
8, containing 1,2-hexanedioK is a clear composition with acceptable viscosities both 
at room temperature and at about 40*F (about 4**C); compositions of Comparative 
Examples I-8G to I-8L are not clear and/or do not have acceptable viscosities. 



EXAMPLE 1-C 

Compa* 
rative 



Comoonent 


8 


8M 


8N 


80 


8P 


8Q 




Wt.% 


Wt.% 


wt,% 








deqaI 


26.6 


26.6 


26.6 


26.6 


26.6 


26.6 


1.2-HexaDediol 


16 


9.2 


13 


9 


9 




1,2-Peotanedioi 




6.8 


2 






6.8 


1.2-Octaiiedioi 






1 






9.2 


Ethyl lactate 








9 






Isopropyl lactate 










9 




Ethanol 


6 


6 


6 


6 


6 


6 


HCl (pH 2-3.5) 


O.OOS 


0.005 


0.005 


0.005 


0.005 


0.005 


DI Water 


Bal. 


Bal. 


Bal 


Bal. 


Bal. 


Bal. 



The compositions of Example 1-8, I-8M, and I-8N which contain effective 
levels of the preferred 1,2-hexanediol principal solvent are clear compositions with 
acceptable viscosities both at room temperature and at about 40*F (about 4**C) The 
compositions of Example I-80 and I-8P which contain effective levels of the 
preferred 1,2-hcxanediol principal solvent are clear compositions with acceptable 
viscosities at room temperature, and are clear at about 40*T (about 4**C) with a small 
layer which is separated on top, but recover and become clear when brought back to 
room temperature. The compositions of Comparative Examples I-8Q which does 
not contain an effective amount of the preferred 1,2-hexanediol is not clear and/or 
does not have acceptable viscosities. 



EXAMPLE n 

C9mp9f>gnt 1 2 1 4 5 6 7 

Wt. % Wt. % Wt % Wt. % Wt. % Wt. % Wt % 

DEQAI — 26.6 — 20.0 20.0 26.6 — 

DEQA^ . 27.5 — 27.5 6.8 6.8 — 27.5 
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Ethaool 

IsopropaiMl 

2-Ethyl- 1 ,3-hexanediol 

1,2-Hexanediol 

2,5.DiinethyI-2,5. 

hexaoediot 

2-Methyl,-2-propyl- 1 ,3- 
propanedioi 

HCl(pH about 2-3.5) 

DI Water 



5.1 



- 112 . 

6 5.1 



3.8 — 4 

— — — — — 2 

— — — 16 18 _ 
16 ~ _ _ _ ,6 



— 16 16 — _ _ 

0.005 0.005 0.005 0.005 0.005 0.005 
BaJ. Bal: Bal. Bal. Bal. Bal. 



5.1 



16 

0.005 
Bal. 



Component 

DEQA» 

DEQa2 

Ethaool 

Isopropaod 
n-Profxaod 

2-ButaDo! 

2 -methyl- 1 -propanol 

2-fnethyl-2-propajDol 

2.3-butanediol, 2,3- 
dimethyl- 

1,2-butanediol, 2.3- 
dimethyl- 

1,2-butancdiol, 3.3- 
dimethyl- 

CaClj 

HCl(pH about 2-3.5) 
DI Water 



EXAMPLE TTT 

-12 14 5 6 7 

WL^ Wt. % Wt. % Wt. % Wt. % Wt % Wt. V, 

— 26.6 — 26.6 26.6 26.6 — 
— 26 — — _ 
6 5.1 3.8 _ 4 



26 
5.1 



18 — — _ _ _ 



— 16 



— 0.25 — _ _ _ 
0 005 0.005 0.005 0.005 0.005 0.005 
Bal. Bal. Bal. Bal Bal. Bal. 



26 
5.1 



18 — - 2 

— 20 — — 

— — 18 — 

— — 16 



18 

0.005 
Bal 



EXAMPLE TV 



Component 

deqaI 

DEQA3 
Ethanol 
Isopropanol 



1 

Wt «/. 
26.6 

4 

2 



2 

Wt % 
26.6 



3 

Wt »/. 

26 
6 



4 

Wt. % 

26 
6 



5 

Wt. '/. 
26 



6 

Wt. V. 
26 

4 

2 



7 

Wt % 

26 
6 
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2,3-pentanediol, 2- 
metbyl> 

2,3-penUneciiol, 3-methyl 

2,3-peatanediol, 4- 
methyl- 

2.3- bexaiiediol 

3.4- hexanediol 

1,2-butauiediol. 2-ethyl- 

1,2-pehtanediol, 2- 
methyU 

HQ (pH about 2-3 S) 
DI Water 



18 — — 



— 18 — 

— — 18 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 



0.005 
Bal. 



17 

0.005 
Bal. 



18 

0.005 
Bal. 



EXAMPLE V 



Component 

DEQAI 

DEQA^ 

Ethaool 

Isopropaool 
1,2-pentaDediol, 3- 
metbyl- 

1.2-peotaiiediol, 4- 
metbyl- 

1.2- hexanediol 

1.3- ptx>panediol. 2-butyI* 
1.3-propanediol, 2,2- 
dietbyl- ' 

1,3-propaoediol. 2-(l- 
methyipropyl)- 
1,3-propanediol, 2-(2- 
methylpropyl>- 

Ha(pH about 2-3 .5) 

DI Water 



Wt. % 
26.6 

4 

2 



0.005 
Bal. 



Wt. % 
26.6 



— 18 



0.005 
Bal. 



2 

Wt.% 

26 
6 



18 — — 



0.005 
Bal 



Wt, '/. 

26 
6 



26 



0.005 
Bal 



0.005 
Bal. 



Wt. % 
26 

4 

2 



18 — — — 



18 — 



17 



0.005 
Bal. 



26 
6 



18 

0.005 
Bal. 



EXAMPLE VI 



Component 

deqa' 

DEQA^ 
Ethanol 
Isopropanol 



Wt % 
26.6 



4 

2 



Wt. % 
26.6 



1 

Wt, % 

26 
6 



4 

Wt % 

26 
6 



Wt. % 
26 



Wt. % 
26 



4 

2 



2 

Wt. % 

26 
6 
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1,2-butanediol, 2,3,3- 
trimethyl- 

l.'Mjutanediol, 2-ethyl- 

2- inethyl- 

l,4^>utaDediol, 2-ethyl- 

3 - methyl - 

I.4-butanediol, 2-propyl- 

1 .4- butai)ediol, 2- 
isopropyl- 

1.5- pentanediol, 2,2- 
dimetbyl- 

1,5-peDtanediol, 2,3- 
dimethyl- 

HCl(pH about 2-3.5) 
DI Water 



18 — — — — 

— 18 — _ _ 

— — 18 — — 

— — — — 18 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



17 



0.005 
Bal. 



18 

0.005 
Bal 



EXAMPLE Vn 



DEQA^ 
DEQa2 
Ethaaol 
Isopropanol 

1 ,5-pentanediol. 2,4-dinietfayl- 
1,5-pentanedioI, 3,3-dinicthyl- 
2,3-pcntanediol, 2,3-diincthyl- 
2,3-pentaoediol, 2,4-duTietbyl- 
2,3-peittaaediol, 3,4-dimethyl- 
2,3-peotaDediol, 4,4-diniethyl- 

HCl (pH about 2-3.5) 
DI Water 



1 

Wi % 

27.5 
5.1 



18 



0 005 
Bal 



2 

Wt % 
26.6 



I 

Wt. % 

27.5 
5.1 



4 

Wt. % 
20.0 
6.8 
3.8 



5 

Wt. % 
20.0 
6.8 



— 18 — — 



— — 18 



— — — 16 



_ _ _ _ 18 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



6 

Wt % 
26.6 

4 

2 



16 
0.005 
Bal. 



Component 

DEQa5 
DEQA3 
Ethanol 



EXAMPLE Vm 

i 2 3 4 5 6 7 

Wt. Vo Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 
26.6 26.6 _ — 26 26 — 

— — 26 26 — — 26 

4 6 6 6 — 4 6 
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Isopropanol 

3.4- pentaaedioI, 2,3- 
dimethyl- 

1.5- pentanediol, 2-ethyl- 

1.6- hexanediol, 2- 
methyl- 

1,6-hexaaedioI, 3- 
methyl- 

2,3-bexaQediol, 2- 
metfayl- 

2,3-bexaDediol, 3- 
methyl- 

2,3-hexanedioi, 4- 
methyi- 

HCl(pH about 2-3.5) 
DI Water 



2 
18 



0.005 
Bal. 



18 — 
— 18 



17 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



17 



0.005 
Bal. 



18 

0.005 
Bal. 



EXAMPLE IX 



Component 

DEQA5 
DEQA< 
Ethaool 

bopropanol 

2.3- hexanedioI, 5- 
methyl- 

3.4- bexaiiediol, 2- 
methyi- 

3,4-hexanediol. 3- 
methyl- 

1 .3- heptanediol 

1 .4- heptanediol 

1.5- bq>tanediol 

1.6- hqitaiiediol 

HCl(pH about 2-3.5) 
DI Water 



1 

Wt. Vo 
26.6 



4 

2 



0.005 
Bal. 



2 

Wt % 



2 



26.6 — 
— 26 
6 6 



18 — — 

— 18 — 

— — 18 



4 

Wt. % 

26 
6 



1 

Wt. % 
26 



17 — 
— 18 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



Wt. % 
26 



4 

2 



17 



0.005 
Bal. 



7 

Wt % 

26 
6 



18 

0.005 
BaJ 



Component 

deqaI 

DEQA^ 
Ethaool 



EXAMPLE X 

i 2 1 4 S 6.7 

Wt. % Wt. % Wt. % Wt % Wt. % Wt % Wt. % 



26.6 26.6 — — 
— — 26 26 
4 6 6 6 



26 



26 



26 
6 
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Isopropanol 

1,3-propanediol, 2-(2- 

metbylbutyl)- 

1,3-propanedioI, 2-<I- 

methylpropyl)- 

1 .3-prDpanediol, 2-( 1 . 1 - 

dimethylpropyl)- 

1.3-propanediol, 2-<l,2- 

dimethylpropyl)- 

I.3-propaoedioI. 2-(l- 

ethylpropyl)- 

1.3-propanediol, 2-(l- 

methylbutyl)- 

1.3-propanediol, 2-<2,2- 

dimethylpropyl)- 

HCI (pH about 2-3.5) 

DI Water 



2 
18 



0.005 
Bal. 



18 — 
-- 18 



17 — 
— 18 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



17 



0.005 
Bal. 



18 
0.005 
Bal 



DEQA» 
DEQa2 

Isopropanol 
1,3-propanedioi. 2-<3- 
metfaylbutyl)- 
1.3-pn^)anediol, 2-butyl- 
2fnethyl- 

1,3-propaaediol, 2-ethyl- 
2-isopropyl- 

l,3-prc^}aiiediol, 2-€thyl- 

2-propyl- 

l,3-propaoediol,.2- 

in«hyl-2-(l- 

methylpropyl)- 

1.3-propaoedjoI. 2^ 

nicthyl-2-(2- 

methylpropyl)- 

1,3-propanedjol, 2- 

tertiary-butyl-2-niethyl- 

HCI(pH about 2-3.5) 

DI Water 



EXAMPLE \1 

i 2 

Wt % Wt. % 

26.6 26.6 — _ 



4 

2 



0.005 
Bal. 



2 

Wt % 



4 

Wt. % 



26 
6 



0.005 
Bal. 



0.005 
Bal 



26 
6 



18 — — 



18 — 



— — 18 — 



0.005 
Bal. 



5 

26 



0.005 
Bal. 



6 

Wt % 
26 



4 

2 



17 — _ 



18 



17 

0.005 
Bal. 



7 

W t , % 

26 
6 



18 
0.005 
Bal. 
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EXAMPLE Xn 

CcynpQngn; -5-2 3 4 5 6 7 

% Wt. % Wt. % Wt. % Wt % Wt. Wt % 

DEQA* 26.6 26.6 _ _ 26 26 — 

DEQA^ — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanot 2 — — _ 5 2 — 

1,3-butanediol, 2,2- 

diethyl- 18 _ _ _ _ _ 

1,3-butancdiol, 2,2* 

diethyl- — 18 

l,3.butancdiol, 2-(l- 

mcthylpropyl)- — — ]8 

1,3-butaoedioI, 2-butyl- — — _ 17 

1 ,3-butaoedioU 2-ethyl- 

2,3-difnethy]- — — _ 18 — 

1,3-butanediol, 2-(l,l- 

dimethylethyl)- — — 17 

1,3-butax^oI, 2-<2* 

mcthyipropyt)- — — — — — _ I8 

HCI (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal Bal. Bal Bal Bal Bal. Bal. 

EXAMPLE Xm 

Component I 2 I 4 16 2 

Wt. % Wt. % Wt. % Wt. Vo Wt. % Wt. % Wt % 

DEQA^ 26 6 26.6 — _ 26 26 — 

DEQA^ — — 26 26 — — 26 

Ethanol ^ ^ ^ ^ ~ 4 6 

Isopropanoi ^ 6 2 — 
1,3-butaoediol, 2-nicthyl- 

2-isopropyl- 18 — — — — — — 

1,3-butaDediol, 2-fnethyl- 

2-pn:^yl- — 18 — — — — — 

1,3-butanediol, 3-fnethyl- 

2-isopropyl- — — 18 — — — — 

1.3- butajiediol, 3-fnethyl- 

2-propyl- — — — 17 — — — 

1.4- butanediol, 2,2- 

diethyl- _ _ _ _ I8 — — 

1,4-butanediol, 2-mcthyl- 

2-propyl- — — — — — 17 — 

1,4-butanediol, 2«<1- 

methylpropyl)- — — — — — — 18 
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HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal Bal. Bal. Bal Bal. Bal. Bal 

EXAMPLE XTV 

Component 1 2 1 4 5 6 7 

Wt. % Wt. % Wt. Vo Wt. Vo Wt. % Wt. % Wt. % 

DEQA? 26.6 26.6 — — 26 26 — 

DEQA5 - — 26 26 — - 26 

Ethanol 4 6 6 6 — 4 6 

Iscpropanol ^ — 6 2 — 
l.4-butanediol, 2-ethyI- 

2.3- dimcthyl- ' 18 _ _ _ _ _ 

1.4- butanediol, 2-ethyl- 

3.3- dimethyl- — 18 — — — — — 

1.4- butaDedioU 2-<l,l- 

dimethylethyl)- — — Ig — — 

1,4-butancdiol, 2-(2- 

n^ylpropy!)- — — — 17 — — _ 
1,4-butaDediol, 2-fnethyi- 

3-propyl. — — — — 18 — _ 
1.4-butanediol, 3-mcthyl- 

2-isopropyl- — — — — — 17 — 
1,4-butanediol, 3-n>cthyl- 

2-isopropyl- — — — — — — 18 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal. Bal Bal 

EXAMPLE XV 

C9mp<wnt 1 2 14 £ 6 7 

Wt. % Wt % Wt % Wt. % Wt. % Wt. % Wt % 

DEQAl 26.6. 26 6 - _ 26 26 

DEQA^ 26 26 - - 26 

Ethanol 4 6 6 6 - 4 6 

Isopropanol 2 — 6 2 
1,3-peiuanediol, 2,2,3- 

triinethyl- 18 — — — — — — 

1,3-pemanediol, 2,2,4- 

thmethyl- — 18 — — — — — 
1,3-pcntancdiol, 2,3,4- 

thmetbyl- — — 18 — — — — 
1,3-pcntanediol, 2,4.4- 

trimethyl- — — — 17 — — — 
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1.3- peptanediol. 3,4,4- 
trimethyi- 

1.4- pcotanediol, 2.2,3- 
thmethyl- 

1,4-pentaaediol, 2,2,4- 
thmethyl- 

HCl (pH about 2-3.5) 
DI Water 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



18 



0.005 
Bal. 



17 



0.005 
Bal. 



18 

0.005 
Bal. 



Compooent 

DEQA5 

DEQa2 

Ethaool 

Isopropaool 
1.4-peotanediol. 2,3,3- 
thmethyl- 

1 .4-pBntanfdiol. 2,3.4- 
thimitbyl- 

1 .4- pentaae(iiol, 3,3,4- 
thmetbyl- 

1.5- pentanedioi, 2,2,3- 
thmethyl- 

1.5-pgatanediol. 2,2,4- 
tnmethyl- 

1,5-pentanediol, 2,3,3- 
thmetfayl- 

1,5-pentaDediol, 2,3,4- 
thmethyl- 

HCI (pH about 2-3.5) 
DI Water 



EXAMPLE XVI 

1 2 14 i 6 

Wt. % Wt % Wt. % Wt. % Wt. % Wt. % 

26.6 26.6 -- — 26 26 



4 

2 

18 



0.005 
Bal. 



18 



26 
6 



26 — 
6 — 
— 6 



^ — 18 — - — 
— — — — 18 



4 

2 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



17 

0.005 
Bal. 



7 

26 
6 



18 

0 005 
Bal. 



EXAMPLE XVn 



Component 

deqa5 

DEQA3 

Ethanol 

Isopropanol 
2.4-pcnTanrdiot. 2,3,' 
thmdhyl- 



Wt. % 
26.6 



4 

2 



Wt. % 
26.6 



2 

Wt. % 

26 
6 



Wt. % Wt. % 
— 26 

26 — 

6 — 



Wt % 
26 



7 

Wt % 

26 
6 



18 — — — — 
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2;4-paitancdiol, 2,3,3- 

trimcthyl- — ig _ 

2,4.pcntanediol, 2,3,4- 

trimcthyl- — — Ig 

2,4-pentanediol, 2,3,3- 

trimeihyl- — — _ 17 

2,4-pentanediol, 2,3,3- 

trimethyl- — — — _ j g 

2,4-pentaDediol, 2,3,4- 

trimcthyl- — — — _ ^ 17 

l,3-pentanedk>l, 2-ethyl- 

2- mcthy|. _ — _ _ _ _ jg 
HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
DI Water Bal. Bal. Bal. Bal. Bal. Bal. Bal. 

EXAMPLE XVm 

Cpmppfient 12 2 4^6 7 

Wt, % Wt. Vo Wt % Wt. Vo Wt. % Wt. Vo Wt. % 

DEQA^ 26.6 26.6 — — 26 26 — 

DEQA^ — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

1,3-pentanediol, 2-cthy]- 

3- methyl- Ig _ _ _ _ _ _ 

l,3-pentan6diol, 2-cthyl. 

4Hncthyl- _ ig _ _ _ 

1.3- peQtanediol, 3-ethyl- 

2-inethyl- — — ig _ _ _ _ 

1.4- pciitanediol, 2<tbyl- 

2- mctfayl- — — — 17 

l,4-pentaDodk>l, 2-ethyl- 

3- fnctfayl- — — — _ ig _ _ 
1,4-pcntancdiol, 2-ethyi- 

4- «netbyi- — — — — — 17 

1,4-pentanediol, 3-cthyl- 

2-fnetbyl- — — — — _ _ ig 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0 005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal. Bal Bal. 

EXAMPLE XIX 

Component i 2 2 4 1 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. Vo Wt. % Wt % 

DEQA^ 26 6 26.6 ^ _ 26 26 — 

DEQA^ _ 26 26 — - 26 
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Component 

DEQA* 

DEQa2 

Ethanol 

Isopr(^3axx>t 
1,5-pentanedioU 2* 
isopropyl- 
2,4-pentaz>ediol, 3- 
propyl- 

i,3«hexaDediol, 2,2- 
dimetbyl* 

l,3.hexanediol, 2,3- 
dunetfayl- 

l,3-bexan6diol, 2,4- 
dunethyl- 

1,3-bexanediol, 2,5- 
dimethyU 

!,3-hexanediol, 3,4- 
dimethyl* 

HCl (pH about 2-3.5) 
DI Water 



EXAMPLE XXI 

1 2 3 4 i 

Wt. % Wt. % Wt. Vc Wt. % Wt % 

26.6 26.6 — — 26 



4 

2 

18 



0.005 
Bal 



0.005 
Bal. 



26 
6 



26 
6 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



Wt. % 
26 



— 18 — — — 

— — — 18 — 



0.005 
Bal. 



7 

Wt. % 

26 
6 



18 

0,005 
Bal 



Component 

DEQA* 

DEQA^ 

Ethanol 

Isopropanol 
1,3-hexanediol, 3,5- 
dimetfayl- 

1.3- hexanediol, 4,5- 
dimethyl- 

1.4- hexanedjoi, 2,2- 
dimethyl- 

1,4-hcxancdiol, 2,3- 
dimethyl* 

1,4-hcxanediol, 2,4- 
dimethyl- 

1,4-bexanediol, 2,5- 
dimethyl* 

1,4-hexanediol, 3,3- 
dimethyl* 



EXAMPLE XXn 
1 2 2 4 5 6 7 

Wt. % Wt % Wt. Vo Wt % Wt. % Wt. % Wt. % 
26.6 

4 

2 



26.6 _ _ 26 26 

— 26 26 — — 
6 6 6 — 4 

— — — 6 2 



26 
6 



18 
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Ethanol 4 6 6 6 _ 4 ^ 

Isopropazx)! ^ — — — 6 2 

l,4.pcntanediol, 3-clhyl- 

3-mcthyl- \^ 

l,5*pentanediol, 2-ethyl- 

2- metbyl- 

1,5-pentanedioI, 2-ethy|. "* 

3- mcthyl- jg 

1,5-pentanediol, 2-ethyl- 

4- methyl- 

1,5-pcntanodiol, 3-«thyl- 

5- metfayl- _ |g 

1,5-pentaoedioK 2-cthyl- 

4-fTiethyl- _ 

lt5-pcntaiiedioI, 3-cthyl- 

3-fncthyl- — — — jg 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

Bal Bal. Bal. Bal. Bal. Bal. Bal. 

EXAMPLE XX 

Cgmppn^t 1 2 2 4 5 6 7 

Wy % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA^ 26.6 26.6 — _ 26 26 — 

DEQA^ — — 26 26 — _ 26 

Ethanol 4 6 6 6 — 4 6 

Isoprc^>anol 2 — — — 6 2 — 

2,4-pcntanedioI, 3-cthyl- 

2-fnethyi- ig _ _ _ _ _ _ 

2,4-pcntaziediol, 3-cthyl- 

2 -methyl- 18 — — 

l,3-pcntanedk)I, 2- 

«opropyi- — — 18 _ _ _ _ 

1.3- pcntanrdiol, 2- 

Propy>- — — — 17 — — — 

1.4- pentaiKxiiol, 2- 

«<5P"Vy>V — — _ _ ig _ _ 

l»4-pentanedioI, 2- 

propyl- — — — — _ 17 — 
1,4-pcntancdioI, 3- 

isopropyl- — — — — ig 

HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal Bal Bal Bal. Bal. Bal Bal. 
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HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DlWaxer Bal Bal Bal. Bal. Bal Bal Bai. 

EXAMPLE XXm 

C<?mp<?Ti?m 1 2 3 4 5 6 7 

Wt. % Wt. Vo Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA^ — 26.6 — 20.0 20.0 26 6 — 

DEQA^ 27.5 — 27.5 6.8 6.8 — 27.5 

Ethanol 5,1 6 5.1 3.8 — 4 5.1 

Isopropanol — — — — — 2 — 

1,4-hexanediol, 3,4- 

dimethyl- 18 — — — — — _ 
1,4-hexaDediol, 3,5- 

dimcthyl- _ ig _ — _ _ _ 

1.3- bexanediol, 4,4- 

dimetbyi- — — 18 — _ _ _ 

1.4- hexanediol, 4,5- 

dixnetbyi- — — — 17 — — — 

1.4- hcxanediol, 5,5- 

dimetbyi- — — — — 18 _ — 
l,5.hcxancdk>l, 2,2- 

dimethyl- — — — — — 16 — 

1.5- iicxancdiol, 2,3- 

dimethyl- — — — — — — 18 

Ha(pH about 2-3.5) 0.005 0.005 0.005 0.005 0 005 0 005 0 005 

DI Water Bal. Bal. Bal. Bal. Bal. Bal Bal 

EXAMPLE XX YV 

Cynpwm 1 2 3 4 ^ 6 7 

Wt % Wt. % Wt % Wt. % Wt % Wt. % Wt % 

P£Q^1 26.6 26.6 — — 26 26 — 

DEQa3 - - 26 26 - - 26 

Ethanol 4 6 6 6 - 4 6 

Isopropanol ^ ^ ^ 
1,5-hexanediol, 2,4- 

dimethyl- 18 — — — — — — 

1,5-hexanediol, 2,5- 

dimcthyl- _ ig _ — _ _ _ 

1,5-hexanediol, 3,3- 

dimethyl- — — 18 — — — — 
1,5-hexanediol, 3,4- 

dimethyl- — — — 17 — — — 
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l,5;hexanediol, 3,5- 

dimethyl- — — _ ig 

1.5- hcxanedioi, 4,5- 

dimethyl- — — — _ |7 

1.6- hexanediol, 2,2- 

dimethyl- — — 

HCl (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal Bal Bal Bal 

EXAMPLE XXV 

CQmpQpcnt 1 2 1 4 16 7 

Wt. % Wt. % Wt % Wt. % Wt % Wt. % Wt % 

DEQaI 26.6 26.6 — _ 26 26 — 

DEQA^ — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

l$opropaxx>t ^ _ _ 6 2 — 

1,6-hcxanediol, 2,3- 

dimethyl- 18 — 

1,6-bexaoediol, 2,4- 

dimctbyl- — ig _ _ _ _ _ 
1,6-hexanediol, 2,5- 

dimcthyl- — — ig — _ 

1,6-bcxaoediol, 3.3- 

dimethyl- — — — 17 — — 

1,6-bexaDediol, 3,4- 

dimethyl- — — — — jg — _ 

2,4-hexanedioI, 2,3- 

dimcthyl- — — — — — 17 — 

2,4-hcxancdiol, 2,4- 

dimcthyl- — — — — — — 18 

HCl (pH about 2-3.5) 0.005 0 005 0.005 0.005 0.005 0.005 0 005 

DI Water Bal Bal Bal Bal Bal Bal. Bal 

EXAMPLE XXVI 

Component 1 2 1 4 5 6 2 

Wt. % Wt. % Wt. % Wt. % Wt % Wt. % Wt. % 

jj£Q^l 26.6 26.6 — — 26 26 — 

DEQa5 __ 26 26 - - 26 

Ethanol 4 6 6 6 4 6 

Isopropanol ^ ^ 2 
2,4-hexanodiol, 2,5- 

dimethyl- 18 — — — — — — 
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2,4-hexanedioI, 3,3- 

dunethyl- |g . 

2,4-hcxancdioI, 3,4- 

dimethyl- — jg 

2,4-hcxancdiol, 3,5- 

dimethyl- — — _ 17_ 

2,4-hexax)edioi, 4,5- 

dimeihyl- — jg 

2.4- hcxancdiol, 5,5- 

dimethyl- — — _ 

2.5- hexaDediol, 2,3- 

dimethyl- — _ j g 

HCl (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

Water Bal. Bal. Bal. Bad, Bal. Bal. Bal 

EXAMPLE yy VTT 

Cgmpgnent ^ Z 1 ± i 6 7 

Wt. % Wt. % Wt. •/o Wt. % Wt. Vo Wt. % 

DEQaI 26.6 26.6 — — 26 26 — 

DEQa5 — — 26 26 — — 26 

Ethanol ^ ^ ^ ^ — 4 6 

IsopropatK>l 2 — — _ 5 2 — • 

2.5-hcxanediol, 2,4- 

dimethyl- ig _ _ 

2,5-hexaDediol, 2,5- 

dimethyl- — ig 

2.5- hexaoediol, 3,3- 

dimechyi- — 1% _ _ 

2,5.hexajoediol, 3,4- 

dimethyl- — 17 

2.6- bexanediol, 3,3- 

dimethyl- — — jg 

1,3-hexaiiediol, 2-ethyl- — — — — _ 17 _ 

1,3-hexanediol, 4-ethy]- — — — jg 

HCl (pH about 2-3.5) 0.005 0.005 0.005 0.005 0,005 0 005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal BaJ Bal 

EXAMPLE XXVm 

C<?fnpQngn; 1 2 2 4 16 1 

Wt. % Wt Vo Wt. % Wt % Wt. % Wt % Wt. % 

DEQa5 26.6 26.6 — — 26 26 — 

DEQA^ — — 26 26 — 26 

Ethaool 4 6 6 6 — 4 6 
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Isopropanol 

1,3-hexanedioI, 2-ethyl- 

1.3- h exa n cdiol. 4-ethyl- 
lAbexanediol, 2-ethyI- 

1.4- hexanediol, 4-ethyl- 
l.-S-hexanedioI. 2-etfayl- 

1.4- hrxangdiol. 4-etbyl- 

1.5- faexaDediol, 2-ethyl- 

HCl (pH about 2-3.5) 
DI Water 



2 
18 



— — 6 



18 — 
— 18 



— — — — — 17 



0.005 0.005 0.005 0.005 0.005 
Bal. Bal. Bal. Bal. Bal. 



0.005 
Bal. 



18 

0.005 
Bal. 



Component 

DEQa2 
DEQA5 
Ethaool 
Isopropanol 

2,4-bexai)edioI, 3-ethyl- 

2.4- faexanediol. 4-ethyl- 

2.5- faexaiiediol, 3-ethyl- 
2,5-bexanediol, 3-etfayl- 
1,3-heptanediol, 2- 
metbyi- 

1.3-heptaDediol, 3- 
methyl- 

1 ,3-lieptaoediol, 4- 
methyt- 

HCI (pH about 2-3.5) 
DI Water 



EXAMPLE XXTX 

12 2 4 5 6 2 

% Wt. % Wt % Wt. % Wt. % Wt. % Wt % 



26.6 

4 

2 
18 



0.005 
Bal 



26.6 — 
— 26 
6 6 



— 26 
26 — 
6 — 



18 — — _ 
— 18 — — 



— — — 17 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal 



26 

4 

2 



18 — 



17 



0.005 
Bal 



26 
6 



18 
0 005 
Bal 



DEQa3 

DEQA^ 

Ethaool 

Isoprc^Mool 
1,3-heptanedioI, 5- 
methyl- 

1,3-heptancdiol. 6- 
metfayl- 



EXAMPLE XXX 

1 2 2 4 i 6 

Wt. % Wt. */o Wt «/o Wt % Wt. % Wt. % 

26.6 26.6 — — 26 26 



— — 26 
4 6 6 

2 — — 



26 — — 
6 — 4 

— 62 



7 

Wt V. 

26 
6 
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1.4-lieptaiiediol, 2- 
methyl- 

1,4-beptaiiediol, 3- 
metbyl* 

1,4-heptaitediol. 4- 
methyl- 

1.4-hq)tanediol. S- 
metfayl- 

I.4-heptanodiol, 6- 
methyl- 

Perfume 

HCl(pH about 2-3.5) 
DI Water 



18 — _ _ 

— 17 _ 

— — 18 — 



1 1.2 1 1.35 

0.005 0.005 0.005 0.005 
Bal. Bal. Bal. Bal. 



1 

0.005 
Bal 



17 



1 

0.005 
Bal. 



18 
1.3 
0.005 
Bal 



Component 

DEQA^ 

Ethanol 

Lsopropanol 
I.5-heptanedioI, 2- 
metbyl- 

1.5-heptapediol. 3- 
methyl- 

1.5-heptanediol. 4- 
methyl- 

1.5-heptanediol, 5- 
methyl- 

1.5- hq)taDediol, 6- 
metbyi- 

1.6- hcptaiiediol, 2- 
metfayl- 

1,6-beptaDediol, 3- 
methyl- 

HCI (pH about 2-3.5) 
DI Water 



EXAMPLE yyyi 



1 

Wt % 
26.6 



4 

2 

18 



0.005 
Bal. 



2 

26.6 



1 

Wt % 

26 
6 



4 

Wt. % 

26 
6 



5 

Wt. % 
26 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal 



0.005 
Bal. 



Wt. % 
26 



4 

2 



17 



0.005 
Bal 



7 

Wt. % 

26 
6 



18 

0.005 
Bal 



Component 

DEQA' 
DEQa5 



EXAMPI.F \XX1 A 

1 2 3 4 1 

Wt. % Wt % Wt. % Wt. % Wt. % 

26.6 26.6 _ _ 26 



— — 26 



Wt.% 
26 



26 — — 



7 

Wt. % 
26 
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Ethanol ^ ^ 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

1,6-hcptaDodiol, 4- 

methyl- 18 — _ _ _ 

l,6-hq7tanedioI, 5- 

mcthyl- — ig 

1,6-heptancdiol, 6- 

tnahyU — _ _ _ _ _ 
2,4-heptanediol, 2- 

rncthyl- — j-y 

2,4-heptanedioI, 3- 

methyl- — 

2,4-beptanediol, 4* 

methyl- — J ^ 

2,4-hq)tanediol, 5- 

metbyl* _ j g 

HCl (pH about 2-3.5) 0.005 0.005 0,005 0.005 0.005 0,005 0.005 

Bal. Bal. Bal Bal. Bal. Bal Bal. 

EXAMPLE XXXJ B 

CgtnP9Wnt 1 2 2 4 ^6 7 

Wt. % Wt. % Wt Vc Wt. Vo Wt. % Wt. % Wt. Vo 

DEQaI 26.6 26.6 — _ 26 26 — 

DEQA^ — — 26 26 — — 26 

Ethanol ^ ^ 6 6 — 4 6 

Isopropaool ^ — — — 6 2 — 

2.4- hcptanediol, 6- 

mcthyU ig _ _ _ 

2.5- teptancdioI, 2- 

methyl- — 18 — _ _ 

2,5-heptaDedioI, 3- 

methyl- — — 18 _ _ _ 

2,5-bepcaDefciiol, 4- 

mctbyl- — — 17 

2.5- heptaDediol, 5- 

mcthyl- — — — _ 18 — — 
2,54keptanediol, 6- 

mcthyl- — — — 17 

2.6- heptanedioI, 2- 

methyl- — — 18 

HCl (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal. Bal. Bal. 
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DEQA> 

DEQa2 

Ethanol 

Isopropaaol 
2,6-heptaoediol, 3- 
metbyl- 

2,6-faeptaiiediol, 4- 
metbyl- 

3.4- hq>taiiediol. 3- 
methyl- 

3,S4iq)tanediol, 2- 
metbyi- 

3.5- heptaiiediol, 3- 
methyl- 

3,S-lieptaiiediol, 4- 

mediyl- 

2,4-ocUDediol 

HCl (pH about 2-3.5) 

DI Water 



EXAMPLE XXXI C. 



1 

Wt. % 
26.6 



0.005 
Bal 



Wt. % 
26.6 



4 6 

2 — 

18 

— 18 



Wt. % 

26 
6 



4 

Wt % 

26 
6 



Wt. % 
26 



— — 18 — 



17 — 
— 18 



Wt % 
26 



4 

2 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



17 



0.005 
Bal. 



Wt % 

26 
6 



18 

0005 
Bal 



Comoonaxt 

deqaI 

DEQa3 

Ethanol 

Isoprepanoi 

2,5*<xxaiiediol 

2.7-octaiiedioi 

3.5- ocuoediol 

3.6- ortanaiiol 
2.4-peotanedioI. 2,3,3,4- 
tetramethyl- 
2.4-pauaaediol, 3- 
tertiarybutyl- 
2.4-hcxaiiediol, 2,5,5- 
thmethyl- 

HCl (pH about 2-3.5) 
DI Water 



EXAMPLE XXXI n 



Wl, % Wt % Wt V, Wt % Wt % Wt. % 



26.6 

4 
2 
18 



0.005 
Bal. 



26.6 — 
— 26 
6 6 



18 — 
— 18 



0.005 
Bal 



— 26 
26 — 
6 — 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



26 

4 

2 



17 — — 



— — 18 — 



17 



0.005 
Bal. 



7 

Wt % 

26 
6 



18 
0.005 
Bal. 
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Ccamponent 

deqaI 

DEQA^ 

Etbanol 

Isopropanol 
2,4-hexaDediol. 3,3.4- 
tiimetbyl- 

2,4-faexaiiediol, 3,3,5- 
tiimethyi* 

2,4-hexaiiediol. 3.5.5- 
thmetbyl- 

2.4- hexancdiol. 4,5.5- 
thmethyl- 

2.5- hexanediol, 3.3.4- 
thmediyl- 

2.5-hexaoediol. 3.3.5- 
trimediyl* 

1,2-propaiiediol. 3-<ii- 
pentyloxy)- 

HCl(pH about 2-3.5) 

DI Water 



EXAMPLE XXXn 

12 14 16 

Wt. % Wt. »/« Wt. »/o Wt % Wt. «/o Wt. «/. 

26.6 26.6 — — 26 26 



4 

2 



0.005 
Bal. 



26 
6 



26 
6 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



4 

2 



7 

Wt. % 

26 
6 



17 — 

— 18 

0.005 0,005 

Bal. Bal. 



Component 



deqai 

1,2 "propanediol, 
3-(D"pcntyk>xy)- 
l^-propaDcdiol, 

3-etbykixy- 
1,2-propaoediol, 

3-butyloxy- 
1,2-prDpaDedioU 

3-octyloxy- 
1,2-propaDediol, 

3-(2- 
etbylbcxyloxyy- 

Glyceryl 

ITKIiKOltatC 

Glyceryl 
monosteatc 
Ethanol 



7 

Wt.Vo 
26.6 

16 



EXAMPLE XXXnA 
Compa Compa Compa Comp Compa Compa 



rativc 
7A 

26.6 



— 16 



rative 
7B 

Wt.Vo 
266 



16 



rative arative rauve rativc 

7C 7D 7E 7F 

Wt.Vo Wt.% Wt.Vo Wt.Vo 

26.6 26.6 26.6 26 6 



16 — — 



16 



16 



— — 16 

6 6 6 
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CaCl2 05 0.5 

HCI (pH 2-3.5) 0.005 0.005 
DI Water Bal. Bal. 



- 131 - 

0.5 
0.005 
Bal. 



0.5 
0.005 
Bal. 



0.5 
0.005 
Bal. 



0.5 
0.005 
Bal. 



0.5 
0.005 
Bal. 



3-(n-Pentyloxy)-l,2.propanediol has a ClogP of 0.54. which is within the 
preferred range of 0 40 to 0.60. and aU other 1 ,2-propanediol derivatives in Example 
XXXnA have ClogP values outside the effeaive 0.15 to 0.64 range. Only the 
composition of Example XXXn-7. which contains 3Kn-pentyloxy)-l,2-propanediol 
is a clear composition with acceptable viscosities both at room temperature and at 
about AQTT (about 4»C); compositions of Comparative Examples XXXII-7A to 
XXXII-7F are not clear and/or do not have acceptable viscosities. 

EXAMPLE xyym 



Component 

DEQA' 

DEQA^ 

Ethaooi 

Isopropand 

1 ^-propanediol, 3-(2- 

pentyloxy)- 

1.2-propaoediol. 3-(3- 

pentyloxy)- 

1.2-propa n ediol. 3-(2- 

metbyl- 1 -butyloxy >- 

1,2-propaoediol, 3-(iso- 

amyloxy)- 

1.2- propaDediol. 3-(3- 
methyl-2-butyloxy>- 

1.3- peotai)ediol. 2-propyl 

2.6-ortanrdiol 

HCi (pH about 2-3.5) 

DI Water 



1 

26.6 

4 

2 



2 



2 

wt % 



26.6 — 
— 26 
6 6 



Wt % 

26 
6 



Wt. % 
26 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



Wt % 
26 

4 

2 



18 — 



— 18 



18 — 



17 



0.005 
Bal. 



7 

26 
6 



18 

0.005 
Bal 



Cotnpooent 

DEQA^ 
DEQA^ 
Ethanol 
Isopropaool 



EXAMPLE XXXTV 



1 

% 
26.6 



4 

2 



Wt 



3 



26.6 — — 



26 
6 



Wt % Wt. % 
26 



26 
6 



Wt. % 
26 



4. 
2 



Wt. % 
26 



4 

2 
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l-isopropyl-l,2- 

cyciobutanediol 18 — — — < — — — 

3-cthyl-4-mcthyl-l,2- 

cyclo^utanediol — 18 — — — — — 

3-propyl-l,2- 

cyclobutanediol — — 18 — — — — 

3-isopropyl-U2- 

cyclobutanediol — — — 17 — — — 

l-cthyl-1,2- 

cyclopentanediol — — — — 18 — — 

l,2KiiiTicthyl.l,2. 

cyclopentanediol — — — — — 17 — 

2,4-pentanediol, 2,3,4- 

thmethyl-n-BOi — — — — — — 18 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal Bal. Bal. Bal. Bal. 

EXAMPLE XXXV 

Cgmppn^ 12 2 4 2 6 2 

Wt. Vo Wt. % Wt. Vo Wt. % Wt. % Wt. % Wt. % 

£)EQa2 26.6 26.6 — — 26 26 — 

DEQa5 - - 26 26 — — 26 

Ethanol 4 6 6 6 - 4 6 

Isopropanol 
l,4Hiiinethyl-l,2- 

cyclopentaDediol 18 — — — — — 

2,4,5-trimcthyl-l,3. 

cyclopeotanediol — 18 — — — — — 
3,3-dimcthyl-l,2. 

cyclopentanediol — — 18 — — — — 
3',4.<limcthyM,2. 

cyclopcotaaediol — — — 17 — — — 
3,5^dimcthyl.l,2- 

cydopentanediol — — — — 18 — — 

3<thyl-U. 

cyclopentanediol — — — — — 17 — 

1 -phenyl- 1,2-ethanediol — — — — — — 18 

HC! (pH about 2-3 .5) 0.005 0.005 0.005 0.005 0.005 0.005 0 005 

Dl Water Bal. Bal. Bal. Bal. Bal. Bal. Bal. 

EXAMPLE XXXVA 

Comparative Comparative Comparative 

Component 5 5A 5B 5C 

Wt.% Wt.% Wt.% Wt.% 

DEQA* 26.6 26.6 26.6 26.6 
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cis- 1 ,2-bis(hydroxy- 

niethyl)cycIohexaiie 16 

l,4-bis(hydroxy- 

inetbyl)cyclobexane — i£ 

1.2-CyclohexaDediol — 

4.5-Diniethyl-l,2- 

cyclobexanediol — 

Ethaool 6 6 



16 _ 

— 16 
6 6 



0 005 0 005 

DI Water Bal. Bal. Bal. Bal 

Cis-l,2-bis(hydroxyinethyl)cyclohexane has a ClogP of 0.47, which is within 
the preferred range of 0.40 to 0.60. 1.4.Bis(hydroxymethyl)cyclohexane also has a 
ClogP of 0 47. which is within the preferred range of 0.40 to 0.60. but has a center of 
symmetry, and does not form an acceptable composition (Composiuon XXXVA- 
5A). 1,2-cyclohcxanediol and 4,5.dimethyl-1.2.cycIohexanediol have ClogP values 
which are outside the eflFective range of 0. 1 5-0.64. Only the composition of Example 
XXXVA-5 is a clear composition with acceptable viscosities both at room 
temperature and at about 40T (about 4X); compositions of Comparative Examples 
XXXV A-S A to XXXV A-SC are not clear and/or do not have acceptable yiscosiues 

EXAMPLE XXXVI 



Comoonent 


1 


2 


2 


4 


5 


6 


7 


DEQA^ 




Wt, % 


Wt, % 


Wt, % 


Wt, % 


Wt. % 


Wt, % 


26.6 


26.6 






26 


26 




DEQa3 






26 


26 






26 


Ethaool 


4 


6 


6 


6 




4 


6 


Isopropaool 


2 








6 


2 




U -propanediol 2(Me- 
















E3) 


18 














i,2-propaaediol PO4 




18 












l,2-propaoedk>l, 2- 
















methyl- (Me^Eg) 






18 










1,2-propanediol, 2- 
















mcthyl- 2(Me-Ei) 








17 








1,2-propancdioI, 2- 
















methyl- PO3 










18 






U3-propancdiol 2(Mc- 
















E8) 












17 




1.3-propanedioI PO5 












18 


HCI(pH about 2-3.5) 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


DI Water 


Bal. 


Bal. 


Bal, 


Bal. 


Bal. 


Bal. 


Bal 
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EXAMPLE XXXVn 

Cpmppnynt 1 2 1 4 5 6 7 

mj^ Wt, % Wt. % Wt. V. Wt, % Wt Wt.'^ 

DEQA^ 26.6 26.6 — — 26 26 _ 

DEQA^ — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropaoot 2 — — _ 6 2 — 

l,3*propanediol, 2,2- 

dicthyl-E5 18 — _ _ _ _ _ 
1,3-propanediol, 2,2- 

dietbyl-PO| — 18 — _ _ _ 

1,3-propanediol, 2,2- 

dimethyl- 2(Mc E2) — — 18 — — _ _ 

l»3-propaDediol, 2,2- 

dimethyl- PO4 — - 17 _ 

l,3-f>ropanediol, 2-(l- 

mcthylpropyl). E5 — — — _ 18 — _ 

1,3-propanediol, 2-(l- 

methylpropyl)- POi — — 17 

1.3-propaoediol, 2-<2- 

methylpropyl)- E5 — — — _ _ _ ig 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0,005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal. Bal. Bal. 

EXAMPLE XXXVm 

Cynppnqn I 2 2 4 5 6 2 

Wt. Vc Wt. % Wt. % Wt. % Wt. % Wt. % Wt % 

DEQaI 26.6 26.6 — — 26 26 — 

DEQa5 — — 26 26 — _ 26 

Ethanol 4 6 6 6 — 4 6 

Isopropaool 2 — — 6 2 — 

U3*pFopan6diol, 2-(2- 

mcthylpropyl)- POi 18 — — — — _ _ 

1,3-propancdiol, 2-ethyl- 

(MCE9) — 18 — — _ — _ 

1,3-propanediol, 2<thyl- 

2(McEi) — _ 18 — — — _ 

1,3-propanediol, 2-cthyI- 

PO3 _ . , _ 17 - _ _ 

1,3-propanediol, 2-ethyl- 

2-mctby|. (Me E4) — — — — 18 — — 

1,3-propanediol, 2-cthyI- 

2-fnethyl- PO2 — — — — — 17 

1 ,3-propanediol, 2 -^thy I- 

2-niethyl-BOi —__-.__ is 
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HCl (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0 005 

Water Bal Bal. Bal. Bal. Bai. Bal. Bal. 

EXAMPI.F XXXTX 

Cpmpongn; i 2 1 4 5 6 1 

WL% % Wt. % Wt. % Wt. % Wt. % Wt. Vo - 

DEQA^ 26.6 — — 26 26 — 

DEQA^ — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol ^ — — _ 5 2 — 

US-propanedioU 2- 

isopropyl- (Me E4) 18 — _ _ _ _ _ 
1,3 -propanediol, 2- 

isopropyl- PO2 — 18 _ 

U3-propaiiedioU 2- 

isopropyl- BO 1 — — 18 

1,3-propaDcdiol, 2- 

mcthyl- 2(Mc E4) — - — 17 _ _ _ 
1.3-propaDedioi, 2- 

mcthyl-POf — — ig 

l.S-propanedioU 2- 

mcthyl- BO2 — — 17 _ 

1,3-propaoedioU 2- 

incthyl-2 -isopropyl- E^ — — — _ 

HCl(pH about 2-3.5) 0.005 0,005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal. Bal. Bal 

EXAMPLE XXXX 

Cwnponent 1 2 3 4 i 6 7 

Wt. Vo Wt. % Wt. % Wt % Wt. % Wt. % Wt % 

DEQA* 26.6 26.6 _ _ 26 26 — 

DEQA^ ~ ~ 26 26 — — - 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 6 2 
1,3-propanedjol, 2- 

mcthyl-2-isopropyl- POi 18 — — — — — — 

1,3-propanedioU 2- 

mcthyl-2-propyl- E4 — 18 — — — — — 
1,3-propaoedioU 2t 

mcthyl-2-propyl-POi — — 18 — — — — 
l,3*propaaediot 2- 

propyl- (Me E3) — — — 17 — — — 
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1,3-propanedioU 2- 
propyl- PO2 
l^-butanediol, 2-ethyi* 
E2 

i^-butanediol, 2-etbyl- 
n-BO[ 

HCI(pH about 2-3. S) 
DI Water 



- 136 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 — 



17 



0.005 
Bal. 



0.005 
Bal. 



18 

0.005 
Bal. 



Component 

DEQa2 
DEQA» 
Fthanol 
Isopropaool 

1,2-butaiiediol, 2-methyl- 
(Mc E2) 

1^-butanediol, 2-fnethy]- 
POi 

1.2-butaDediol, 3,3- 
dimethyl- E4 
1,2-butaDedioI, 3.3> 
dimethyl- o-BOi 
1,2-butanediol. 3-fnethy!- 
(MeE2) 

1.2- butaiiediol, 3-methyl- 
PO, 

1.3- butaaediol 2(Me E5) 
HCl (pH about 2-3.5) 
DI Water 



EXAMPLE XXXXI 



Wt. % 



4 

2 



0.005 
Bal 



2 

Wt. % 



1 



4 



26.6 26.6 — — 



26 
6 



26 
6 



Wt. % 
26 



Wt. % 
26 

4 

2 



— 17 — — 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal 



0.005 
Bal 



26 
6 



18 
0 005 
Bal 



CompoiKgit 

DEQa3 

DEQA' 

Ethaooi 

Isopropaool 
1,3-butaiiediol PO5 
1.3-butaoediol BO2 
1.3-butaoediol. 2.2.3- 
trimethyl- (Me E2) 



EXAMPLE XXXXn 

1 2 3 4 5 6 7 

Wt. % Wt % Wt % Wt. % Wt. % Wt % Wt % 
26.6 



4 

2 — 

18 — 

— 18 



26.6 — 
— 26 
6 6 



— 26 26 
26 — — 
6 — 4 

— 62 



26 
6 



18 — — — 
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1,3-butancdiol, 2,2,3- 
trimethyl- PO2 
1,3-butanediol, 2,2- 
dimethyl- (Me E5) 
1,3-butanediol, 2,2- 
dimcthyl- PO3 
1,3-butaDediol, 2,3- 
dimcthyl- (Me E^) 

HCl (pH about 2-3.5) 

DI Water 



17 _ _ 

— 18 _ 

— — 17 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0005 
Bal. 



18 

0.005 
Bal. 



EXAMPLE XXX YTn 



Component 

Wt. 

DEQA^ 26.6 

deqaI — 

Ethaaol ^ 

Isopropaooi ^ 
1,3-butancdiol, 2,3- 
dunethyl* PO3 
1,3-butaDediol, 2-etbyl- 
(Mc E4) 

1,3-butaDediol, 2-cthyl- 

P02 

I,3-butai)edioI, 2-ethyN 
BO| • w 
1.3-butaiiediol. 2-etbyl- 
2-fncthy|.(MeEi) — 
1.3-butaiiediol, 2-etfayi— 

2- nietbyl- POj 

1,3-butaDediot. 2-etbyl* 

3- fnethyl-(MeE|) — 

HCl (pH about 2-3.5) 0.005 
DI Water Bal 



2 

Wt. % 



1 



4 

Wt. % 



26.6 — — 



0.005 
Bal. 



26 
6 



26 
6 



5 

Wt % 
26 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



6 

Wt. % 
26 

4 

2 



0.005 
Bal. 



2 

Wt % 

26 
6 



18 
0 005 
Bal 



EXAMPLE XXXXrV 



Component 

deqa5 
deqaI 

Ethaool 
Isopropaool 



Wt. % 
26.6 



4 

2 



Wt «/, Wt Vo Wt % Wt. % Wt. % 



26.6 — 
— 26 
6 6 



— 26 
26 — 
6 — 



26 

4 

2 



7 

Wt % 

26 
6 
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1,3-butaDediol, 2<thyl- 

3-fnethyl- POi 18 _ _ _ _ _ _ 

1,3-butanediol, 2- 

isopropyl-(Mc El) — 18 — — _ _ _ 

1,3-butanediol, 2- - 

isopropyl- PO] — — 18 — 

1,3-butanediol, 2-fnethyl- 

2(McE2) — - — 17 — _ _ 

1,3-butaDediol, 2Mnethyl- 

PO4 ' _ _ _ _ ig _ _ 

1,3-butanedioI, 2-pfX)pyl- 

E6 — — — _ _ 17 _ 

1,3-butanediol, 2-propyl* 

POi — — 18 

HCl (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal. Bal. Bal 

EXAMPLE XXXXV 

Cpmpw^; 1 2 2 4 16 2 

Wt Vo Wt. % Wt % Wt. % Wt. % Wt % Wt. % 

DEQa5 ^6.6 — — 26 26 — 

DEQA^ — — 26 26 — — 26 

Ethanol ^ ^ 6 6 — 4 6 

Isc^ropanol ^ — ^ 2 — 
1,3-butanediol, 3-methyl- 

2(Mc E2) 18 — — _ _ _ — 

1.3- butaDcdiol, 3-fnethyl- 

PO4 _ 18 — — — — — 

l,4.buUncdioI 2(Mc E3) — _ 18 — — — — 

1.4^tanediol PO4 — - — 17 — _ . _ 

1.4- butancdk>l BO2 — _ _ _ 18 — — 
l,4-butaiicdk>l, 2,2,3- 

thmechyi-E^ — — — — — 17 — 

1,4-butancdiol, 2,2,3. 

trimethyl-POi ______ 18 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0 005 

DI Water Bal Bal Bal Bal. Bal. Bal Bal. 

EXAMPLE XXXXVl 

Component 1 2 2 4 5 6 7 

Wt Vo Wt. % Wt % Wt. % Wt. % Wt. % Wt. % 

DeqaI 26.6 26.6 _ _ 26 26 — 

DEQa2 __ 26 26 — - 26 

Ethanol 4 6 6 6 - 4 6 
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Isopropanol ^ — — — 6 2 — 

1,4-butanediol, 2,2- 

dimethyl- (Me E4) IS — _ _ _ _ 

1,4-butanediol, 2,2- 

dimcthyl- PO2 ~ — 18 

1,4-butanediol, 2,2- 

dimethyl- BO 1 — — 18 — _ 

1,4-butaDedioI, 2,3- 

dimethyl- (Me E5) — - — 17 — _ _ 

1,4-butancdiol, 2,3. 

dimethyl- PO2 — — — — 18 — 

l,4^)utancdiol,2,3- 

dimcthyl- BOj — — 17 

1,4-butanediol, 2-etfayl- 

(MCE3) — — ig 

HCl (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
DI Water Bal. Bal Bal. Hal. Bal. Bal. Bal 

EXAMPLE XXXXVn 

COTPWCTt 1 2 2 4 1 i 1 

Wt. Vo Wt. % Wt. % Wt % Wt. % Wt. % Wt. % 

DEQaI 26.6 — _ 26 26 — 

DEQa3 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol ^ — ^ ^ ~ 

1,4-butaziediol. 2-etbyl- 

BOi 18 — — _ _ _ _ 

1,4-butaoedioU 2<thyl- 

(C6)P02 — 18 — — — — — 

1,4-butanedioU 2-ethyl- 

2-methyl- E4 — _18 — — — — 

1,4-butaDedioU 2-ethyl- 

2- methyl- POi — - — 17 — — — 
1,4-butanediol, 2-ethy]- 

3- metbyl-E4 — — — — 1^ — — 
1,4-butanediol, 2-ethyl- 

3-metby|.POi _ _ _ _ _ 17 — 

1,4-butanedioi, 2- 

isopropyl-E4 — — — — — — 18 

HCl (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 X).005 0 005 
DI Water Bal. Bal Bal. Bal. Bal. Bal Bal 



wo 97/03169 



PCT/US96/11556 



-140- 
EXAMPLE XXXXVm 

COTPwnt i 2 2 4 5 6 7 

Wt. % Wt. Wt % Wt. % Wt. % Wt. % Wt. % 

DEQAI 26.6 26.6 _ _ 26 26 — 

DEQA^ — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropazx)! ^ — — 6 2 — 
1,4-butaoediol, 2- 

isopropyl- POi 18 _ — _ _ 

1,4-butaDodiol, 2-fnechyl- 

(McEg) — 18 — — _ — _ 
1,4-butanedioI, 2-fnetbyl- 

2(McEi) — _ 18 - - _ _ 
l«4-butanedioL 2fnethyl- 

PO3 _ - _ 17 _ _ _ 
1,4-butaDediol, 2-propyl* 

E5 — — _ _ 18 — _ 
i,4-butax>edioU 3-ethyl- 

l-TOcthyl-E^ — _ _ — _ 17 _ 
l,44>utaiiediol, 3-ethyl- 

l-cnethyl-POi — — — _ _ _ I8 

HCI (pH about 2-3.5) 0.005 0,005 0.005 0.005 0.005 0.005 0.005 

Dl Water Bal. Bal. Bal. Bal. Bal. Bal. Bal. 

EXAMPLE IL 

CgnipOTCTt 1 2 2 4 5 $ 7 

Wt. Vo Wt. % Wt Vo Wt. % Wt. % Wt. % Wt % 

DEQA^ — — 26 26 — 

DEQA^ — - 26 26 - — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol ^ 6 2 

2,3-butancdiol fMc E9) 18 — — — — — — 

2,3-butancdjoI2(McEi) _ 18 — — — — — 

2,3-butaaediol PO4 - — 18 — — — — 

2,3-butancdioI, 2,3- 

diinethyI-E7 — - — 17 — — — 
2,3*butanediol, 2.3- 

dimethyl- POi — — _ I8 — — 
2,3-butanediol; 2,3- 

dimcthyl- D-BO2 _____ 17 — 
2,3-butaDediol, 2-fnethyl- 

(MCE4) ______ 18 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DlWaxer Bal. Bal. Bal. Bal. Bal. Bal Bal. 
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EXAMPLE L 

CpmpQfi^t 1 2 3 4 i 6 7 

Wl^ Wt. Vo Wt. Vo Wt. Vo Wt. Vo Wt. % Wt. % 

DEQaI 26.6 — — 26 26 — 

DEQA^ — — 26 26 — — 26 

Ethaxiol ^ 6 6 6 — 4 6 

Isopropaool ^ ~ — 6 2 — 
2,3-butaDediol, 2-fnethyI- 

PO2 18 — _ _ _ _ _ 

2,3-butanediol, 2-fnetbyI- 

BOi — 17 — _ _ _ _ 

1,2-pentaDediol E7 — — . 

1,2-peQtanedioI PO| — — 17 _ _ 

1,2-pentanediol 0-803 — — — 18 

1,2-peotanedioi 2-methyl _ 

E2 — _ _ — _ 17 _ 

i*2-pentanediol 2-methyl 

n-BO, - _ _ _ _ 18 

HCl (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal Bal. Bal. 

EXAMPLE LI 

Cgmppn^t 1 2 2 4 5 6 7 

Wt Vc Wt. % Wt. Vo Wt. Vo Wt. % Wt. % Wt. Vo 

DEQa2 26.6 26.6 — _ 26 26 — 

DEQA^ — — 26 26 — _ 26 

Ethanol ^ ^ ^ 6 — 4 6 

lsopropazx>l 2 6 2 — 
1,2-pentaoedioi 3-metbyI 

E2 18 — _ _ _ _ _ 
l^-pexxtanediol 3-methyl 

n-BO I — 18 _ _ _ _ _ 
1 ,2-pentaDediol 4-mcthy 1 

E2 _ _ 18 — — _ — 

1.2- pentanediol 4-fncthyl 

n-BOi _ - _ 17 _ _ _ 

1.3- pentanedk>! 2(Me- 

E2) _ _ _ _ 18 _ — 

1,3-pentanediol PO4 — — — — — 17 — 
1,3-pcntanedioi, 2,2- 

dimethyl- (Me-Ei) — — r — — — _ 18 
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HCl (pH about 2-3.5) 0.005 0.005 0.005 0.005 
DI Water Bal. Bal Bal. Bal. 



0.005 
Bal 



0.005 
Bal 



0.005 
Bal 



EXAMPLE Ln 



Compongnt 
DEQa3 

deqa5 

Ethanol 

Isopropaaol 
U3.pentanediol 2,3- 
dimcthyl- (Me-E)) 
US^pcntancdiol 2,3- 
dimethyl* POj 
U3.pmtancdiol 2,4* 
dimethyl- (Me-E|) 
1,3-peQtanediol 2,4- 
dimethyi- POj 
l,3*prntanrdiol, 2-ethyl- 
E6 

I.3-pentaDediol, 2-etfayi- 
POi 

l,3*peiuanedioI, 2' 
methyl- 2(Me-E4) 

HCl (pH about 2-3.5) 

DI Water 



1 
26.6 



4 

2 



0.005 
Bal. 



2 



1 

wt. % 



4 

Wt. % 



26.6 — — 



5 

Wt % 
26 



26 
6 



26 
6 



Wt % 
26 



4 

2 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



2 

Wy % 

26 
6 



18 — _ — _ 



— — — — 18 



18 
0.005 
Bal. 



Componait 

DEQA* 

DEQA* 

Ethanol 

Isopropanol 
1,3-pcataDedioI, 2- 
methyl- PO2 
1.3-pentanediol. 2- 
methyl- BO) 
l,3-pentaae(lioI 3,4- 
dunethyl-(Me-Ei) 
1,3-pentanediol 3.4- 
dimethyl- PO\ 



EXAMPLE Lm 

12 I 4 i 6 2 

Wt. V. Wt. % Wt. % Wt % Wt. % Wt % Wt % 

26 26 — 



26.6 26.6 — — 
— — 26 26 

4 6 6 6 



18 



18 — — 

— 18 — 

- — 17 



4 

2 



26 
6 
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1,3-pentaiiedioI. 3- 
methyl- 2(Me-E4) 
1,3-pentanediol, 3- 
tnetfayl- PO3 
1,3-pentaDedioi. 3- 
methyN BOi 

HCl(pH about 2-3 .5) 
DI Water 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



18 — 
— 17 



0.005 
Bal. 



0.005 
Bal. 



18 

0.005 
Bal. 



Component 

deqaI 

DEQA^ 

Edxaocri 

Isopropaool 
1.3-peotaDedioI 4.4- 
dimethyl- (Me-E}) 
1,3-peotanediol 4.4- 
dimethyl- PO) 
1,3-pentaDedioI, 4- 
methyl- PO3 

1.3- peotaoediol, 4- 
methyl- BO\ 

1.4- pentaoediol 2(Me- 
E2) 

1,4-pentanediol PO3 

1,4-peDtanediol, 2,2- 
dimethyl- (Me-E)) 

HCi(pH about 2-3.5) 

DI Water 



1 

Wt. % 
26.6 



4 

2 



EXAMPLE LfV 



2 



1 

Wt. % 



4 

Wt. v. 



26.6 — _ 



26 
6 



26 
6 



— 18 



Wt. % 
26 



Wt. % 
26 



4 

2 



— 17 — 



— — 18 — 



17 



0.005 0.005 0.005 0.005 0.005 0.005 
Bal. Bal. Bal Bal. Bal. Bal 



7 

Wt. % 

26 
6 



18 — — — 



18 
0005 
Bal 



EXAMPLE LV 



Compooent 

DEQA» 

DEQA^ 

Ethanol 

Isopropanol 
1.4-pentaiiediol, 2.2- 
dimetfayl- POi 



1 

Wt. % 
26.6 



4 

2 



2 

Wt. % 
26.6 



1 

Wt. % 

26 
6 



4 

Wt. '/» 

26 
6 



Wt. % 
26 



Wt. % 
26 



4 

2 



7 

Wt % 

26 
6 



18 — — 
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1,4-paitanediol 2,3- 

dimethyl- (Me-Ej) — 18 — 

l,4^peotaaediol 2,3- 

dimethyl- POj — — 18 — 

1,4-pentanediol 2,4- 

dimethyl-(Mc-Ei) — - — 17 — _ _ 
1,4-pentanediol 2,4- 

dimethyl- PO} — — — Ig 

1,4-pentaiiediol, 2- 

mcthyl- 2(Mc-E4) — — — _ _ n _ 

1,4-pentaDediol, 2- 

mcthyi-P03 — — — — — 18 

HCl(pH about 2-3.5) 0.005 0,005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal Bal Bal. Bal 

EXAMPLE LVI 

COTtK>Pgnt 1 2 I 4 5 6 2 

Wt. % Wt Vo Wt % Wt. % Wt. % Wt. % Wt. % 

DEQa5 26.6 26.6 — — 26 26 — 

DEQa2 — — 26 26 — — 26 

Ethanol ^ ^ ^ ^ — 4 6 

Isopropaool ^ — — 6 2 — 

l,4-pemanedk>l, 2- 

mcthyl-BOi 18 — — — — 

i,4-pentaoediol 3,3- 

dimethyl- (Mc-E I ) — ig _ _ _ _ _ 
1,4-pentaDediol 3,3- 

dimetbyl-PO| _ _ ig _ _ _ _ 
1 ,4-ptntancdiol 3 ,4- 

dimethyl-(Me-Ei) — - — 17 — — — 
1,4-pentanediol 3,4- 

dimcthyl- POi — — — _ ig _ _ 
l,4-pmlanodk>U 3- 

methyl- 2(Me-E4) — — — — — 17 — 

1,4-pentaaediol, 3- 

methyl-P03 ______ ig 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0 005 

DI Water Bal Bal Bal Bal Bal Bal Bal 

EXAMPLE LVn 

Component 1 2 3 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

U£Q^5 26.6 26,6 _ _ 26 26 — 

DEQA3 __ 26 26 - - 26 
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Ethanol 4 6 6 6 — 4 6 

Isopropanol ^ — — — 6 2 — 

1,4-pentaDediol, 3- 

methyl* BO| 18 — _ _ _ _ _ 
1,4-pentanediol, 4- 

mcthyl- 2(Me-E4) — 18 _ _ _ _ _ 

1,4-peotanediol, 4- 

methyl-P03 — — 18 

1.4- peataiiediol, 4- 

mcthyl- BOi — - — 17 — _ _ 

1.5- pemaaediol (Me-E6) — — — i8 _ _ 

US-pentanedioI 2(Me* 

El) - - - - _ ,7 

l,S-pcntaocdiol PO3 — _ lg 

HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

Water Bal. Bal. Bal. Bal. Bal. Bal. Bal 

EXAMPLE T.vm 

CQfnponyrn 1 2 2 4 J 6 7 

% Wt. % Wl% Wt. % Wt. Vc Wt. % Wt. % 

DEQA5 26.6 26.6 _ _ 26 26 — 

DEQA^ — — 26 26 — — 26 

Ethaaol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

1.5.pentaoedioU 2.2- 

diniclhyI-E5 18 — — — _ _ _ 
l,5.pmtanrdk)l, 2^2- 

dimcthyl- POj _ ig _ _ 

1,5-pcntanedjoK 2,3- 

dimcthyl- E4 — — \% 

1.5-prntanftdiol, 2,3- 

dimethyl- POj — - — 17 _ _ _ 
M-pcmanediol, 2,4- 

dimethyl- E5 — — — 18 

l,5-pcotaj3ediol, 2,4- 

dimethyl-PO| _____ 17 _ 
1,5-pcntancdiol, 2<thyl- 

E4 ______ 18 

HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0 005 

DI Water Bal. Bal. Bal. Bal. Bal. Bal. Bal 
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EXAMPLE LEX 



Component 

DEQAI 

DEQa5 

Ethanol 

Isopropaool 
1,5-peotaiiedioL, 2- 
methyl- (MC-E2) 
1,5-pentancdiol, 2- 
mcthyl- PO2 
l.S-pcDtanedioI, 3,3- 
dimetbyl- E4 
LS-pcDtanedioI, 3,3- 
dimelhyl- PO^ 
l.S-peotanediol, 3- 
methyl- (Me-E2) 
1.5-peotaDediol. 3- 
methyl- PO2 
2,3-pmranrdiol (Me-E2) 

HCl (pH about 2-3.5) 

DI Water 



26.6 



4 

2 



0.005 
Bal 



Wt. % 
26.6 



Wt % 

26 
6 



Wt. «/■ 



26 
6 



Wt. % 
26 



18 — — 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



Wt. % 
26 

4 

2 



18 — — _ 



17 — — 



18 — 



17 



0.005 
Bal 



2 

Wt- % 

26 
6 



18 

0.005 
Bal. 



Component 

deqaI 

DEQA^ 

Ethanol 

Isopropaool 
2,3-pemaQediol PO2 
2,3-peDtanedioi, 2- 
mesfayl- E4 
2,3-pmranndiot, 2- 
mechyl- POi 
2,3-peDtanediol, 2- 
metbyl- D-BO2 
1,3-pcntaoedioL, 2.2- 
dimetbyl- POi 
2,3-pentanediol, 3- 
mcthyl- E4 
2,3-pemanediol. 3- 
methyl- PO] 



EXAMPLE LX 
1 2 2 4 s s 7 

Wt. % Wt. % Wt. Wt % Wt. % Wt. % Wt. % 



266 

4 

2 
18 



26.6 _ _ 26 26 — 

— 26 26 —- — 26 
6 6 6 — 4 6 

— — — 6 2 — 



— 18 



18 



17 



18 — — 

— 17 — 

— — 18 
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HCl (pH about 2-3.5) 0.005 
DI Water Bal 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



EXAMPLFI.VT 



Component 

deqaI 

DEQa2 

Ethanol 

Isopropaool 
1,4-butanedioL 3<thyl- 
1 -methyl- n-B02 
2,3-peotaz&6diol, 3* 
methyl- d*B02 
2,3-pentanediol, 4- 
methyl- E4 
2,3-pentaoediol, 4- 
incthyl-PO| 
2,3-peataDediol, 4- 
methyl- n-B02 

1.3- pentanedioU 2,2- 
dimetbyl- 11-BO3 

2.4- peDtaDediol 2(Me- 

HCI(pH about 2-3.5) 
DI Water 



1 

26.6 



4 

2 

18 



0.005 
Bal 



2 

Wt. % 



0.005 
Bal. 



1 



26.6 — 
— 26 
6 6 



18 — 
— 18 



4 

Wt % 

26 
6 



Wt. % 
26 



Wt. % 
26 



4 

2 



0.005 0.005 0.005 0.005 
Bal. Bal. Bal. Bal. 



2 

Wt % 

26 
6 



— — 18 — — 



18 

0.005 
Bal 



Component 

deqaI 

DEQa3 
Ethanol 

Isopropaool 
2,4-peiitanediol PO4 
2,4-peotaiiediol, 2,3> 
dimethyl- (Me-E3) 
2,4-pentaaedioL, 2,3- 
dimethyl- PO2 
2.4-prntanfdiol. 2,4- 
dimetbyl- (Me-E3) 



EXAMPLE LXn 

12 2 ± 1 6 

Wt. % Wt. % Wt. % Wt «/o Wt. % Wt. % 

— 26 26 



26.6 26.6 — 

— — 26 

4 6 6 

2 — — 

18 — — 



26 — 
6 — 
— 6 



— 18 — _ 

— — 18 — — 



4 

2 



7 

w; % . 

26 
6 
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2,4-pentaDediol, 2.4- 
dimethyl- PO2 
2.4-pcntanrdiol, 2- 
methyl- (Me-Eg) 
2,4-peotanedioI. 2- 
methyl- PO3 

HCl (pH about 2-3.5) 

DI Water 



— 18 



17 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



18 
0.005 
Bal. 



Component 



DEQA» 

DEQA^ 

EthaiK>i 

Isopropanol 
2,4-peotaDediol. 3,3- 
dimetfayl- (Me-E^) 
2.4-pentaDediol, 3.3- 
dimethyl- PO2 
2,4-peDtazMdiol, 3- 
methyi- (Me-Eg) 
2.4-pentanediol. 3- 
methyl- PO3 
1,3-bexaDedioi (Me-E3) 
1.3-hexaDediol PO2 
1.3-liexanediol BOi 

HCl (pH about 2-3.5) 

DI Water 



EXAMPLE LXm 

12 1 4 

Wt. % Wt. % Wt. % Wt % 

26.6 26.6 — _ 
— — 26 26 
4 6 6 6 



18 



0.005 
Bal 



5 2 
Wl Wt. % Wt % 



% 
26 



26 — 



— 18 — 

— — 17 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal 



0.005 
Bal 



26 
6 



— 18 — _ 



— 17 



18 

0.005 
Bal 



EXAMPLE LXrV 

CpmpoKn; 1 2 1 4 i 6 7 

Wt % Wt. % Wt V. Wt. % Wt. % Wt. % Wt. % 

DEQA' 26.6 26 6 _ _ 26 26 — 

DEQA^ — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol ^ 6 2 — 
1,3-hcxaDcdioU 2- 

methyl-E^ 18 — — — _ _ _ 
1.3-hexanediol, 2- 

methyl- POi — 18 — — — — — 
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1.3-hexaLnedioI. 3- 
metbyl-E^ 
1.3- h e x anediol, 3- 
metbyl- PO) 
l,34iexanediol, 4- 
methyl- E5 
l,3-faexai)ediol, 4- 
methyl- POi 
1,3-hexaoediol. S- 
methyl- E5 

HCI (pH about 2-3.5) 
DI Water 



0.005 
Bal. 



18 



17 — — 



18 ~ 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



— 17 



0.005 
Bal. 



0.005 
Bal 



18 
0.005 
Bal. 



EXAMPLE LXV 



Component 
DEQA* 

deqa6 

Ethaooi 

Isopropanoi 

1.3- hexanediol, 5- 
methyl- PO] 

1.4- faexanediol (Me-E3) 
1,4-liexanediol BO| 
1.4-bexaiiediol PO2 
1.4-bexanediol. 2- 
metbyl-E^ 
1.4-hrxanrdiol. 2- 
methyl- POi 
1.4-hexaiiodiol, 3- 
metfayU E^ 

HCI (pH about 2-3.5) 
DI Water 



i 

WL-% 
26.6 



4 

2 



0.005 
Bal. 



26.6 



18 — 
— 18 



1 

26 
6 



4 . 
Wt. % 

26 
6 



— — — 17 



Wt. % 
26 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



18 



26 



4 

2 



18 — — — 



0.005 
Bal. 



17 



0.005 
Bal. 



7 

Wt % 

26 
6 



18 

0.005 
Bal 



Component 

DEQa2 

DEQA^ 

EdiaDol 

Isopropanoi 
1,4-hexaDediol, 3- 
methyl- POj 



EXAMPLE LXVI 
12 1 4 5 6 2 

Wt. % Wt. % Wt % Wt. % Wt. % Wt. % Wt. % 



26.6 



26.6 — — 
— — 26 26 
4 6 6 6 



18 



26 



26 

4 

2 



26 
6 
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1,4-hexanediol, 4- 
methyl- 

1.4-hexancdiol, 4- 
methyl- POj 
1,4-hexanedioU S- 
methyi- 

1.4- hexanediol, S- 
methyl- POj 

1.5- 4iexanediol (Me-E3) 
1.5-bexaaediol PO2 

HCl(pH about 2-3.5) 

DI Water 



- 150- 

18 — 
— 18 



17 



18 — 
— 17 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



18 
0.OO5 
Bal 



Component 

DEQa3 

DEQA^ 

Ethanol 

Isopix^MDoI 
1.5-bexaiiedio] BO] 
1.5-hexaDedioL, 2- 
methyl- E^ 
1.5-hrxanrrfiol, 2- 
methyl- PO] 
1,5-hexaiiediol, 3- 
methyl- E<5 
1 ,5-hexanediol, 3- 
methyl- PO] 
1,5-hexanediol, 4- 
methyl- E5 
1.5-hrxancdiol. 4- 
methyl- PO] 

HCI (pH about 2-3.5) 

DI Water 



Wt % 

26.6 



4 
2 
18 



EXAMPLE LXVn 

2 2 4 

Wt % Wt. % Wt % 
26.6 — — 

— 26 26 

6 6 6 



18 — 
— 18 



0.005 
Bal 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



26 



— — — — 18 



0.005 
Bal. 



26 



4 

2 



17 — — 



17 



0.005 
Bal 



2 

Wt. Vo 

26 
6 



18 
0 005 
Bal 



EXAMPLE Lxvnr 



Compooent 

DEQA* 
DEQA^ 
Ethanol 
Isopropanol 



Wt. % 
26.6 



4 

2 



Wt. % 
26.6 



2 

Wt. % 

26 
6 



4 

Wt.% 

26 
6 



Wt. % 
26 



6 

Wt. % 
26 

4 

2 



7 

Wt % 

26 
6 



wo 97/03169 



PCT/US96/n556 



1,5-faexanediol, 5- 
methyl- E5 

1.5- bexanedioI, 5- 
methyN PO| 

1.6- hexanedioI (Me-E2) 

1.6-hexaoediol PO2 
1,6-hexaDediol, 2- 
methyl- E3 
1,6-hexanediol, 3- 
mcthyl- E3 
2.3-hexanedioI E3 

HCl (pH about 2-3.5) 

DI Water 



-151- 

18 — _ _ _ _ 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



17 

0.005 
Bal. 



18 

0.005 
Bal. 



EXAMPLE l.XTX 



Component 

deqaJ 
deqa5 

Ethaool 

Isopropaool 

2.3- hrxancdiol o-BO ] 

2.4- faexaDediol (Mc-E^) 
2.4-hexaoediol PO3 
2.4-hrxanrrtiol, 2- 
methyl- (Me-E2) 
2,4- h exa n ediol 2-metbyl- 
PO2 

2,4-hexancdiol, 3- 
methyl- (Me-E2) 
2,4-hcxarydiol 3-methyl- 

P02 

HCl (pH about 2-3.5) 
DI Water 



1 

Wt. % 
26.6 



4 
2 
18 



0.005 
Bal 



2 

26.6 



1 

Wt. % 

26 
6 



0.005 
Bal 



0.005 
Bal. 



4 

26 
6 



— 18 — — 

— — 18 — 



0 005 
Bal. 



1 
26 



17 — 
— 18 



0.005 
Bal. 



6 

Wt. % 
26 

4 

2 



17 

0.005 
Bal. 



7 

Wt, % 

26 
6 



18 

0.005 
Bal 



EXAMPLE LXX 



Component 

DEQa5 
DEQA6 
Ethaool 
Isopropano! 



Wt. 
26.6 



4 

2 



2 

Wt.% 



3 

Wt % 



26.6 — 
— 26 
6 . 6 



4 

Wt. % 

26 
6 



5 

Wt. % 

26 



Wt. % 
26 



4 

2 



7 

Wt % 

26 
6 
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2,4^xanediol, 4- 

methyl- {MC-E2) 18 — — — — _ _ 
2,4-hexanediol 4Hncthyl- 

PO2 ' — 18 — _ _ _ _ 

2.4- bexanediol, 5- 

methyl- (Mc-Ej) — — 18 — — — 

2«4-hexaoediol S-methyl- 

PO2 _ _ _ 17 _ _ _ 

2.5- bexanedioI (Me-E5) — — — _ ig _ _ 

2,5-hexaoediol PO3 — — — 17 

2,S-bexanediol, 2- 

mcthyl- (Me-E2) — — _ — ig 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal. Bal. Bal 



EXAMPLE LXXI 

Cpmponcm 12 2 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA^ — 26.6 — 20.0 20.0 20.0 20.0 

DEQA^ 26 — 27 6.8 6.8 6.8 6.8 

Ethanol 5 4 5.1 4 — _ _ 

Isopropanol — — — 2 — 

2,5-hexaDediol 2- 

mcthyl- PO2 18 _ _ — _ _ _ 
2,5-hexanedioU 3- 

methyl- (Me-E2) — 18 — — — _ _ 
2^5-hexancdio] 3- 

mctbyl- POi — _ ig _ _ _ _ 

3,4-hcxanediol E3 — — — 17 — — — 

3,4-hcxanediol n-BOj — — — _ ig _ — 
4^y|.l,2- 

cydopemaoediol — — — — — 18 — 
bis(2-hydroxy. 

cyclopentyl) ether — — — — — — 18 

Ha(pH about 2-3:5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal Bal. Bal. Bal Bal. Bal 

EXAMPLE LXXn 

Component 12 14^67. 

Wt. % Wt. % Wt. % Wt. % Wt. Vo Wt. % Wt. % 

DEQA^ — — 26 26 — 

DEQaI 26 26 - - 26 
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Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 
4,4Klimeihy|.l,2- 

cyclopemanediol 18 _ _ 

1,3-heptaDediol E4 — 18 — _ 

1 ,3-heptanedioI POj — 18 

1.3- heptanediol n-B02 — 17 

l,44ieptanediol £4 — _ jg 

1.4- heptaiiediol POj — _ u _ 

l,4.hq)tanediol n-B02 — 18 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

Bal. Bal Bal Bal. Bal Bal Bal 

EXAMPLE Lxym 

C<?mp9n^t 1 2 2 4 i ^ 7 

Wl% Wt % Wt. % Wt % Wt % Wt. % - Wt. % 

DEQa3 26.6 26.6 — _ 26 26 — 

DEQA^ — — 26 26 — — 26 

Ethanol ^ ^ 6 6 _ 4 6 

Isopropaoc^ 2 — — — 6 2 — 

l,54iq>tancdioI E4 18 — — _ _ _ 

1.5- bq>taiiodiol POi — 18 — _ _ 

I,5«hq)tanediol n-B02 ~ 18 — — 

1.6- beptaiiediol E4 — 17 

l,6-bq>tanediol POi — 18 

1.6- hq}taoediol D-BO2 *" — 17 

1.7- heptaoediol El — ^ lg 

HCI (pH about 2-3,5) 0.005 0 005 0.005 0.005 0.005 0.005 0 005 

DI Water Bal. Bal. Bal. Bal Bal Bal BaJ 

EXAMPLE I.XXTV 

Cqfnp<wn; 1 2 2 4 5 6 7 

Wt. Vo Wt % Wt. % Wt. % Wt. % Wt % Wt. % 

DEQAI 26.6 26.6 — — 26 26 — 

DEQA^ — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — _ 6 2 — 

1,7-heptanediol D-BO] 18 _ _ — _ _ _ 

2,4.heptanediol E7 — 18 — — — — _ 

2»4-hq>tanediol (Me-Ei) _ _ I8 _ _ 

2,4-heptanedioI POi _ _ _ 17 _ _ _ 

2.4- hq>tanedioi D-BO3 — — _ _ I8 — _ 

2.5- heptanediol E7 — — — — 17 
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2.5-heptanediol (Me-Ei ) — _ 
HCI (pH about 2-3.5) 0.005 0.005 
DI Water BaJ Bal 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal 



0.005 
Bal. 



18 

0.005 
Bal. 



Component 

DEQA2 
DEQA^ 
Ethaool 

Isopropanol 

3 - cyciooctene> 1 .2 -diol 

4- cyclooaene-l^-diol 

5- cyclooctexie- 1 ,2siiol 
4-cyclohexeDe- 1 .2-diol, 
3,6-diinethyK 
4-cyclobexeQe- 1 ,2 -diol, 
4,5-diinetliyl- 
1.2-CyclobutaDediol, 1- 
ethcnyl-2-ethyl- 
B-Cydobutene- 1 .2 -diol. 
1.2.3.4-tetraniethyi- 

HCl (pH about 2-3.5) 

DI Water 



EXAMPLF I.YYV 



Wl^ Wt, % Wt. % Wt. '/■ Wt. % Wt. V. 



0.005 
Bal. 



26.6 
6 



— — 26 



26 
6 



26 
6 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



26 



— 4 
6 2 



26.6 

4 

2 

18 — — _ — _ 



0.005 
Bal. 



7 

Wt. % 

26 
6 



18 
0.005 
Bal 



Component 

deqa5 

DEQa3 
Ethaool 
Isopropaool 

3-Cyck)butcoe- 1 ,2*<liol, 
3,4-dictbyl- 

3-Cydobutene- 1 ^-diol, 
3-(l,lKiimcthylcthyl>- 
3-Cyck>buteQe- 1 
3-butyl- 

1 ,2-Cyclopcntanediol. 

l^-dimcthyM- 

methyle&e* 

1,2-Cyclopeatanodiol, 1* 
cthylO-mcthykoe- 



EXAMPLE LXXVI 



Wt- % Wt. % Wt. % Wt Vo Wt % Wt. % Wt. % 
26.6 266 - — 26 26 — 



4 

2 

18 



26 26 — — 26 

6 6 — 4 6 

— — 6 2 — 



18 — — — _ 

— 18 — — _ 

— 17 — — 

— — — 18 — 
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1,2-CyclopeDtanediol, 4* 

(1-propcnyl) — _ _ _ _ 17 _ 

3-Cyclopentene- 1 ,2-diol, 

l-ethyl-3-methyi- — _ jg 

HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal. Bal Bal 

EXAMPLE LXXVTT 

Ciynpgn^t i 2 1 4 5 6 7 

% Wt. % Wt. % Wt % Wt. % Wt. % Wt. % 

DEQA^ 26.6 26.6 — — 26 26 — 

DEQA^ — — 26 26 — — 26 

Ethanol ^ 6 6 6 — 4 6 

Isopropaool ^ ~ — _ 6 2 — 

i^-CyciobexanedioU 1* 

ethenyU 18 _ _ _ _ _ 

l,2*CyclohcxaDedioU 1- 

methylO-methyleoe- — 18 — — _ _ _ 
U2-Cyclohrxanrdiol, 1- 

mcthyM-cncthylcoe- — — 18 

U2-Cyclohcxanediol, 3- 

ethenyl- — 17 

U2-Cydobexaoediol, 4* 

cthcnyl- _ — _ _ 18 _ _ 
3"CyclohexeDe- 1 ,2-<iiol, 

2,6Kiiinethyl- — — _ 17 

3-Cyclohcxcoe- 1 ,2-dioI, 

6,6Hliznethyl- — — — ^ . 18 

HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0 005 0 005 

D! Water Bal Bal. Bal. Bal Bal. Bal Bal 

EXAMPLE UCXVm 

ComPWn^ 12 14^6 7 

Wt. % Wt % Wt. % Wt. % Wt. Vo Wt. % Wt % 

DEQA^ 26.6 26.6 — — 26 26 — 

DEQAl — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol ^ 6 2 
K3-Propanediol, 2,2-di- 

2-propenyU 18 — — — — — — 

l,3-Propancdiol,2Kl- 

pentenyl)- — 18 — — — — — 
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1,3-Propanediol, 2-{2- 
nicthyl-2-propeoyl}.2-<2 - 

propcayl). _ _ j g _ _ _ _ 
1,3-Propancdiol, 2-(3- 

methyl- 1 -buteayl)- j 7 

U3-Propancdiol, 2-<4- 

pentenyl)- _ lg _ 

1,3-Propanediol, 2-<thy|. 

2-{2-incthyI-2-propcoyI)- — — _ _ _ j y _ 

1,3-PropaDediol, 2-cthyI- 

2K2-propcnyl)- _ _ _ _ _ _ j ^ 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

^^^^ Bal. Bal. Bal. Bal Bal. Bal BaJ 

EXAMPLE I.XXIX 

C^mpOTCTt 12 2 4 5 6 2 

Wl_% Wt. •A Wt. Vo Wt. % Wt % Wt. % Wt. % 

DEQA^ 26.6 26.6 — _ 26 26 — 

DEQa5 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

IsopropaxK>l ^ — — 6 2 — 

1,3-Propancdiol, 2- 

mcthyl-2-<3-fncthyl-3. 

butcnyl)- ig _ _ _ _ _ 

1,3-Butancdiol, 2,2- 

diaUyl- _ ' _ _ _ _ 

l,3-Butaioedio^2-(l. 

ethyl- 1-propcnyl)- — _ ig _ _ _ 

1,3-Butaiiediol, 2-<2- 

buteQyl>-2-fnetfayl- — — 17 

1,3-Butancdiol, 2-(3. 

methyI-2-butcnyI)- — — _ _ ig _ _ 

1,3-Butaaediol, 2-ethyl- 

2K2-propcnyI)- — — _ _ _ p _ 

l,3-ButaDedk>l, 2- 
mcthyI-2-( 1 -mcthyl-2- 

propcnyl)- _ _ _ _ _ _ ig 

HCl (pH about 2-3.5) 0.005 0.005 0.005 0 005 0.005 0 005 0 005 

DlWaicr Bal Bal Bal Bal Bal Bal. Bal 

EXAMPLE LXXX 

CgmpQTCTt 12 3 4 5 6 7 

Wt. % Wt. % Wt % Wt. % Wt. % Wt. % Wt. % 

DEQa2 26.6 26.6 — _ 26 26 — 
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DEQa5 — — 26 26 _ _ 26 

Etfaanol 4 6 6 6 — 4 6 

Isopropanol ^ — — — 6 2 — 

1,4-ButanedioI, 2,3- 

bis(l.fncthylethylidcDe)- 18 — _ _ 

1,4-Butanediol, 2-(3- 
niethyl-24)utcnyl)-3. 

methylcDe- — 18 

2-Butene-l,4-<iiol, 2- 

(l.l-dimethylpn^yl). — — 18 _ 

2.Butcne-l,4-diol, 2-(l- 

methyipropyl)- — _ j7 

2-Butcne-l,4^ol, 2- 

butyl- _ _ _ _ 18 _ _ 
1,3-PcotanedioU 2- 

clhcnyl-3-cthyl- — ^7 

1.3- PcntaiicdioU2- 

cthcnyM,4-dimcthyl. — — _ _ _ _ j g 

HCl (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

Bal. Bal. Bal. Bal. Bal. Bal. Bal. 

EXAMPLE LXXXT 

C^PWnt I 2 1 4 5 6 7 

% Wt % Wt. % Wt % Wt. % Wt % Wt % 

DEQa3 26.6 26.6 — — 26 26 

DEQA* — — 26 26 — — 26 

Ethanol ^ ^ ^ 6 _ 4 6 

Isopropanol 2 — — — 6 2 — 

1.4- Pmtanrdk)l, 3- 

mcthyl.2-(2-propcoyl>- 18 — — _ _ _ _ 

1.5- Pcntancdio!, 2-(l- 

propcnyl)- _ ig _ _ _ _ _ 

l,5.Peiitancdiol, 2-(2- 

propcnyl)- — _ ig _ _ _ _ 

1,5-Pffitanfdiol, 2- 

ethyiidaic-3 -methyl- _ _ _ 17 _ _ 

1,5-Pentanediol, 2- 

propyUdeoe- — — — — 18 

2,4-Pentancdiol, 3- 

cthylidene-2,4-diincthyl- — — — — — 17 — 

4-Pentene- 1 ,3-diol, 2- 

(l,l-dimcthylethyl>- _ _ _ _ _ _ jg 

HCI (pH about 2-3.5) 0.005 0.005 0 005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal Bal. Bal. Bal. Bal. Bal. 
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EXAMPLF J XXXn 

CpmpQnent ^ 1 1 ± 5 ^ 7 

Wt. V. Wt % Wt. % Wt. Vo Wt. % Wt. % 

DEQA^ 26.6 26.6 — — 26 26 — 

DEQA^ — — 26 26 _ — 26 

Ethanol ^ 6 6 6 — 4 6 

Isopropanol 2 — — — 5 2 

4-Pentene-l,3Kiiol, 2- 

cthyl-2,3-<liinethyl- 18 _ _ 

1.4- Hexanediol, 4-ethyI- 

2-fnetbyleoe- — jg 

1 .5- Hcxadiene-3 ,4Kiiol, 

2,3,5-triincthy|. — jg _ 

1 .5- Hexadieoe*3,4-diol, 

5<tfayl-3-incthyl- — 17 

l,5.HcxancdioU2-<l- 

methylethenyl)- — _ _ |g _ _ 

1.6- Hexanediol, 2* 

ethcoyl. ~ — _ _ _ j7 _ 

14fcxa».3.4^U5,5- 

dimethyl- _ Ig 

HQ (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

^^^^^ Bal Bal. Bal Bal. Bal. Bal Bal. 

EXAMPLE UCXXm 

Cpniponfflt 1 2 2 4 5 $ 2 

Wt, % Wt V, Wt. % Wt. % Wt. Vo Wt. % 

DEQA^ 26.6 26.6 _ _ 26 26 — 

DEQA* — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

l-HcxcDe.3,4Kiibl, 5,5- 

dimethyl- i g _ _ _ 

2.HcxcDc-1.5-dk>I, 4- 

cthenyl-2,5KlixnethyI- _ ig _ _ _ _ _ 
3-Hcxene-l,6-dk>I, 2- 

ethenyl-2,5-dimethyl- — — ig _ _ _ _ 
3-Hexcnc.l.6Hliol, 2- 

cthyU — _ _ 17 _ _ _ 
3-Hexcne-l,6Kiiol, 3.4. 

dimethyl* — _ |g _ _ 

4.HcxcnC'2,3-diol, 2,5- 

dimethyl- — _ _ _ u 

4.Hexcoc-2,3Kliol, 3,4. . 

dimethyl* — — _ |g 
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HCl(pH about 2-3.5) 0.005 0.005 0.005 
DI Water Bal. Bal. Bal. 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



EXAMPLE LXXXTV 



Component 

DEQA* 
DEQA» 
Ethanol 
Isopropaaol 

5.Hexene-1.3-dioI. 3-(2- 
propcnyl)- 

5-Hcxciie-2,3-diol, 2,3- 
dimethyi- 

5-Hexcne-2,3-diol. 3,4- 
dimethyl- 

5^iexene-2.3-<lioI, 3.5- 
dimetfayl- 

5-Hcxene-2,4-diol, 3- 
etbeoyl-2,5-diinetfayl- 

1.4- (^taiiediol, 6- 
inethyl-5-niethylene- 

1 .5- Heptadiene-3.4-diol, 
2.3-dunethyl- 

HCl (pH about 2-3.5) 

DI Water 



i 

Wt % 
26.6 



4 

2 



18 



0.005 
Bal. 



2 

Wt. % 

266 



2 

Wt % 

26 
6 



4 

Wt. % 

26 
6 



Wt. % 
26 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



Wt. % 
26 



4 

2 



0.005 
Bal. 



2 

Wt. % 

26 
6 



18 
0.005 
Bal. 



EXAMPLE LXXXV 



Component 

deqaI 

DEQa2 
Ethanol 
Isopropaool 

1 ,5-Hq>tadiene-3 ,4-diol, 
2,5-diinethyl- 
l,54ieptadiene-3,4-dioI, 
3.5-dunethyl- 
1,7-Heptanediol, 2,6- 
bi5(metbyleDe)- 
1.7-Heptanedioi. 4- 
metbyiene- 



Wt. % 
26.6 



4 

2 

18 



2 

Wt. Vo 



1 

Wt. % 



Wt, % 



26.6 — — 



26 
6 



— 18 — 



— 18 



26 
6 



Wt. % 
26 



Wt. % 
26 

4 

2 



Wt. % 



26 
6 



17 — — 
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SI 



Uv3 

m 



l-Heptene-3.5-diol. 2,4- 
dimetbyl- 

l-Heptene-3,5-diol. 2,6- 
dimethyl- 

l-Hqjtene-3.5-dioI. 3- 
ethenyl-5-mediyl 

HCI (pHaboot 2-3.5) 

DI Water 



deqa' 

DEQa3 
Ethanol 
Isopropaooi 

1-Hepteoe.3,5^ol, 6.6- 
dimethyl- 

2,4-Hq)tadieac.2.6-diol, 
4,6-dinwtfayl- 

2.5.Heptadiene-l ,7kUo1, 
4,4-dimethyI- 

2,6-Heptadiene- 1 ,4-diol. 
2,S,5-cnmetfayi- 

2-Hcptene-1.4-diol, 5.6- 
dimethyl- 

2-Hcptene-l,5-<iiol, 5- 
ethyl- 

2-Hq)tene-l,7-diol, 2- 
methyi- 

HCI(pH about 2-3.5) 
DI Water 



- 160 



— -- 18 — 



17 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



EXAMPI F I VYV\/» 
12 2 4 



26 



4 

2 



26 
6 



26 
6 



— 6 



0.005 
Bal. 



0.005 0.005 
Bal. Bal. 



0.005 
Bal 



^ WL^ Wi^ Wl^ 5^ 
^o.o 26.6 



0 005 
Bal. 



0.005 
Bal. 



26 



— 4 



1« _____ 
"~ — 1« — — — 



— — 18 _ 



17 



0.005 
Bal. 



18 
0.005 
Bal. 



7 

Wt. % 



26 
6 



18 

0.005 
Bal 



deqa' 

DEQA^ 
Ethaod 
Isopropaooi 

3-Heptene-l,5-diol. 4.6- 
dimetbyl- 



EXAMPLF f .YYYvn 

1 2 2 4 5 $ 
WL^ 5Vl^ Wl^ Wl^ WL2i Wt. % 



26.6 

4 

2 



26.6 — 
- 26 26 
6 6 6 



26 



26 

4 

2 



7 

Wt % 

26 
6 



18 — _ 
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3-Heptene-l,7-diol, 3- 
n»ethyI-6-fnethyiene- 
3-Hq»teoe.2,5sliol. 2,4- 
dimetfayl- 

3-Heptene-2,5siiol. 2,5- 
dimethyl- 

3-Hq)tCQe-2.6-dioi, 2,6- 
dimetbyl- 

3-Hq)tene-2,6-diol, 4,6- 
dimethyl- 

5-Heptenc-1.3-diol, 2,4- 
dimethyl- 

HCI (pH about 2-3.5) 
DI Water 



- 161 - 

18 — 
— 18 



17 -- 
— 18 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



17 



0.005 
Bal 



18 
0.005 
Bal 



Component 

DEQA> 
DEQA^ 
Fthanol 
Isopropanol 

5-Hq}tfine-1.3-<liol, 3.6- 
dimethyl- 

5-Hepteoe-1.4-diol. 2,6- 
dimethyl- 

5-Hepteoe-1.4-dioI. 3,6- 
dimethyl- 

5- Hepiene-2.4-diol. 2,3- 
dimetbyl- 

6- Hr • •ane-1.3-dk)I, 2,2- 
dimcusyi- 

6-Heptene-l,4-diol, 4-<2- 
propenyi)- 

6-HepteDe-1.4-diot, 5,6- 
dimetfayl- 

HCI (pH about 2-3.5) 
DI Water 



EXAMPLE T.VYYvm 

12 2 4 5 6 

Wl% Wt. % Wt. % Wt. % Wt. % Wt. % 

26.6 26.6 — _ 26 26 



4 

2 

18 



0.005 
Bal. 



26 
6 



26 
6 



— — 18 — — 



17 — 



4 

2 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 — 



0.005 
Bal. 



17 



0.005 
Bal 



2 

26 
6 



18 — — _ 



18 
0.005 
Bal 



Cotr oncnt 

DEQA* 
DEQa2 



EXAMPLE LXXXrX 

ill 4 5 6 

Wt. % Wt. % Wt. % Wt. % Wt. V, Wt. % 

26.6 26.6 — — 26 26 



— — 26 



26 — — 



7 

Wt. % 
26 
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Ethaool 4 

Isopropanol 2 

6.Hcptaic-l,5Kiiol, 2,4- 
dimetfayl- 

6-Hq3tenc-l,5-<iioU 2- 
etfaylideiie*6-niethyl- 
6-Heptene-2,4-<iioI, 4-(2- 
propcoyl). 

6-Hcptcne.2,4Hiiol, 5,5- 
dimethyl- 

6-Hepienc-2,5^oI, 4,6- 
dimechyl- 

6-Hcptcne-2,5-diol. 5- 
«hcnyl-4-methy|. 
1,3-Octanediol, 2- 
methylene- 

HCI (pH about 2-3.5) 
DI Water 



- 162- 
6 6 



6 _ 4 

-62 



.18 — — _ _ _ 

— 18 _ _ _ _ 

~ ~ 18 _ _ _ 

— — — 18 _ 

0.005 0.005 0.005 0.005 0.005 0.005 

Bal Bal. Bal, Bal. Bal Bal. 



1 

26.6 



4 

2 



DEQa5 
DEQa3 
Ethaool 

Isopropaool 

1 ,6-Octadicoe.3,5-diol. 
2,6.<liincthyl- 

1 .6- Octadicne-3,5-dioI, 

3.7- <iimethyl- 

1 ,7-Octadicne-3,6-dioI, 

2.6- dimethyI- 

1 .7- Octadicne-3,6-diol, 
2,7HlinicthyI- _ 

l,7-Octadiene-3.6-<iiol, 

3,6Klimethyl- 

l-Octcnc-3,6-diol, 3- 

etheoyl- _ 

2,4,6-Octathene- 1 ,8-dioI, 
2,7-diniethyl. _ 

HCI (pH about 2-3.5) 0.005 

DI Water BaJ. 



EXAMPI.F f wy^ 

2 2 4 5^ 

Wt.% Wt % Wt % Wt. % 
26.6 — 



26 



26 
6 



26 
6 



— — 6 



4 

2 



18 — _ _ _ _ 
— 18 _ ^ _ _ 



18 _ 



— 17 



0.005 
BaJ. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 

0.005 
Bal: 



7 

Wt, % 



26 — 



26 
6 



— — 18 — 



18 

0.005 
Bal. 
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EXAMPLE LXXXXI 

CgrnpQnynt J- 2 3 4 5 6 2 

WL^ Wl^ Wt % Wt. % Wt. % Wt. % Wt. % 

DEQA^ - 26.6 26.6 — _ 26 26 — 

DEQA^ — — 26 26 — — 26 

EthanoJ 4 6 6 6 — 4 6 

Isopropaool 2 — — — 5 2 

2,4.0ctadiene- IJ^ol, 

3,7-diinethy]- ig _ _ 

2,50ctadicnc- 1 J-diol, 

2.6- diinetbyl- — jg 

2.5- Octadicne- 1 ,7-diol, 

3.7- diinethyl- 18 ^ 

2.6- Octadicne- 1 .4^01, 

3 J-dimethyl- (Rosiridol) — — _ p _ _ _ 

2.6- Octadiene* 1 ,8-diol, 

2-ffnethyi- _ _ |g 

2.7- Octadicne- 1 ,4KiioI. 

3,7*<limethyl- _ 

2,7-Octadicne- 1 ,5-diol, 

2.6- diiTicthyl- — _ _ _ _ _ jg 
HQ (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0 005 

Bal. Bal. Bal. Bal. Bal. Bal. Bal. 

EXAMPLE LXXXXn 

CcnicQsait i 2 2 4 5 6 7 

WLJS4 Wt, % Wt. % Wt. Vo Wt. Vo Wt. % Wt. Vo 

DEQA^ 26.6 26.6 _ _ 26 26 — 

DEQA^ — — 26 26 — _ 26 

Ethaool ^ 6 6 6 — 4 6 

Isoprc^xaiiol 2 — — — 6 2 — 

2.7- Octadicne- 1 ,6-diol, 
2,6Kiiincthy|. (g- 

Hydroxylinalool) Ig _ _ _ 

2,7-Octadicnc- 1 ,6HiioI, 

2,7-dimcthyl- — i g 

2-Octcne-l,4^ol — _ ig _ _ _ _ 

2-Octene-l,7-dioI — — — 17 _ _ _ 

2-Octcne-l,7KlioI, 2- 

inethyl-6-ffnethylcne- — _ ig 

1.4- peotaDediol, 2,2,4- 

trimcthyl- n-BO] — — — 17 

3 .5- Octadicne- 1 , 7^ol, 

3,7-diinethyl* — — _ ' jg 
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HCI (pH about 2-3.5) 
DI Water 



Compone nt 

deqaI 

DEQa2 
Ethanol 

Isopropaaol 

3.5-Octadiene-2.7.diol. 
2.7-diinethyl- 

3.5- Octaoediol, 4- 
metbyleoe- 

3.7-Octadicne- 1 ,6-diol, 

2.6- <liinethyN 

3.7- Octadiene-2.5-<liol, 
2,7-diinethyl* 

3.7-Octadienc-2,6-dio!. 
2.6-diinethyI- 

3-Octeoe-l,5-<liol. 4- 
methyl. 

3-Octeoe-l,5-dioI, 5- 
methyl- 

HCI (pH about 2-3.5) 
DI Water 



- 164 - 

0.005 0.005 0.005 0.005 
Bal Bal Bal. Bal. 

EXAMPf r T YvvvFTT 

■^ 2 3 4 



0.005 0.005 
Bal. Bal. 



26.6 

4 

2 

18 



26.6 
6 



26 
6 



— 26 
26 
6 



26 

4 

2 



— 18 — _ _ 



18 — 



18 _ 



17. 



0.005 0.005 0.005 0.005 0.005 0 005 
Bal. Bal. Bal. Bal. 



0.005 
Bal. 



^ ^ ^ si^ ^ ^ - 



26 
•6 



Bal 



Bal. 



18 

0.005 
Bal 



Compon^f 

DEQA» 
DEQa3 
Ethaooi 

I^ropaool 

4.6- Octadiene- 1 .3-dioJ, 
2,2-dijnethyl- 

4.7- Octadiene-2.3-<iiol, 

2.6- dimetfayl- 

4.7- Octadicne-2.6-diol. 
2.6-<lunethyl- 
*-Octa3c-l,6-diol, 7- 
methyl- 



EXAMPI E LXyyVTV 
12 3 4 



wt^ wi^^^ ^ 

^o.b 26 6 — _ 26 26 _ 



4 

2 

18 



26.6 — 
— 26 
6 6 



18 _ 
— 18 



26 _ _ 

6 _ 4 

— 62 



26 
6 



17 — _ 
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1,4-pentancdiol. 2.3,3- 
thmethyN n-BO] 
4.0cteae-l,8-diol, 2,7- 
bis(niethyleoe>- 
4.0cteDe-1.8-diol, 2- 
methylene- 

HCl (pH about 2-3.5) 
DI Water 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 — 

— 17 

0.005 0.005 

Bal. Bal. 



18 

0.005 
Bal. 



EXAMPLE LXXXXV 



Component 

DEQA> 

DEQA* 

Ethanol 

Isopropanol 
S.7-Octadiene- 1 ,4-diol. 
2,7-<liinetfayl> 
S,7-Ocudkoe- 1 ,4-diol, 
7-methyl- 

5- Octene-1.3-<ik4 

6- OcteDe-l,3-dioI. 7- 
metfayl* 

6-Ocscne.l.4-diol. 7- 
methyl- 

6-Oc3ene-1.5-diol 
60cteDe-1.5-diol. 7- 
metfayl- 

HCl (pH about 2-3.5) 
DI Water 



1 

Wt % 

26.6 



4 

2 



0.005 
Bal. 



2 

Wt: % 
26.6 



2 
Wt. 

26 
6 



4 

Wt. % 

26 
6 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



Wt Vo 
26 



0.005 
Bal 



Wt. % 
26 



4 

2 



18 — 



18 — 
— 17 



0.005 
Bal 



7 

Wt V. 

26 
6 



18 

0 005 
Bal 



deqaI 

DEQA^ 

Etfaaool 

Isopropanol 
6-Octene-3.5-diol, 2- 
methyl- 

6-Octene-3,5-diol. 4- 
nMthyi- 



EXAMPLE LXXXXVT 
12 2 4 5 6 2 

Wt % Wt. % Wt. % Wt. % Wt % Wt % Wt % 



26.6 — 
— 26 
6 6 



26 
6 



266 26.6 — — 26 

4 

2 



26 

4 

2 



26 
6 
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7.0ctcnc-l,3^ol,2- * 

niCthyU — — 18 — — _ _ 
7.0ctenc-l,3-diol, 4- 

methyl- _ 

7-Octcne.l,3-diol, 7- 

mcthyl- — J g 

7-Octene-l,5-<iiol _____ _ 

7.0ctene-l,6-dk>I — — — ___ ig 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

Water Bal. Bal. Bal. Bal. Bal Bal. Bal. 

EXAMPLE LXXXXVn 

Cpmppnqn I 2 3 4 5 6 7 

Wt. % Wt % Wt. Vo Wt. % Wi. % Wt. Wt. % 

DEQA^ 26.6 26.6 — — 26 26 — 

DEQA^ — — 26 26 — — 26 

Ethanol ^ 6 6 6 — 4 6 

Isopropazwl ^ ~ — — 6 2 — 
7-Octcnc-l,6Hiiol, 5- 

mcthyl- 18 _____ 

7-Octcne-2,4-diol, 2- 

mcthyl-6-mcthylcnc- — 18 — _ _ 

7<kacoe-2,5^ol, 7- 

mcthyl- _ _ 18 _ _ _ _ 

7- Octcnc-3,5-diol, 2- 

mcthy 1- _ _ 17 _ 

l-NoQene-3,5-<ik>l — — \% 

l-Nooenc-3,7-diol — — — _ p _ 

l*NooeDe*3,7-diol — — — Ig 

HCl(pHabout2-3.5) 0.005 0.005 0 005 0.005 0.005 0.005 0.005 

DI Water Bal Bal Bal. Bal Bal Bal Bal 

EXAMPLE LXXXXVm 

C<?fTipWD]t 12 3 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA^ 266 — — 26 26 — 

DEQa2 — — 26 26 - — 26 

Ethanol ^ 6 6 6 — 4 6 

Isopropanol 2 6 2 — 

3-Nonenc-2,5-diol 18 — — — _ _ _ 

3-Noacne-2,5HiioI — 18 — — — . — — 

4,6.NooadicDc-l,3-diol, — 18 — — — — 

8- mcthyl- — 
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4.Nooene-2,8-<iiol 
6.8>Noaadiene- 1 ,S-diol 

7- Nooene-2,4-diol 

8- NoQene-2,4-diol 

HCI (pH about 2-3.5) 
DI Water 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



17 — — 

— 18 — 

— — 17 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



18 

0.005 
Bal 



Component 

DEQA^ 

DEQa3 

Ethaool 

Isopropaool 

8-Nooeae-2.5-diol 

l,9-DecadieDe-3.8-diol 

1 .9-DecadieDe-4.6-diol 

bis(2-hytiroxy- 

cyclopeatyl)^faer 

1,2-propaoediol. 

3-butyloxy-, 

dibutyleoeoxylated 

1.2-propanediol. 

3-butyloxy-. 

thbutyleneoxylated 

1 -<3-methylpbenyl)-1.3- 

propanediol 

HCI (pH about 2-3.5) 

DI Water 



EXAMPLE ir. 
i 2 14 5 6 7 

Wl% Wt. % Wt. % Wt. % Wt. % Wt % Wt % 



26.6 

4 

2 
18 



0.005 
Bal. 



26.6 
— 26 
6 6 



18 — 
— 18 



— 26 26 — 
26 — _ 26 
6 — 4 6 

— 62 — 



17 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal 



0.005 
Bal 



0.005 
Bal 



18 
0.005 
Bal 



Component 

DEQA* 
DEQA^ 
Ethanol 
Isopropaool 

1- (4-methyIpheny!>-l,3- 
propanediol 

2- methyI- 1 -phenyl- 1 ,3- 
propanediol 
1,2-propaoedioI, 3- 
(cyclohexyloxy)- 



EXAMPLE C 



Wt % Wt % Wt. % Wt. % Wt. '/. Wt. % Wt. 



266 

4 

2 



26.6 — 
— 26 
6 6 



26 



26 
6 



26 

4 

2 



26 
6 
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1.2- propanedioU3-(l- 

cyclohex-l^yloxy)- — _ _ 17 _ _ _ 

1.3- propanediol, 2- 

(pcotyloxy)- _ _ _ _ ig _ _ 

1,3-propanedioU 2-<2- 

pcntyloxyV — — — _ _ p _ 

1,3-propancdiol, 2-(3- 

pcntyloxy). _ _ _ _ _ _ 

HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

Water Bal. Bal. Bal. Bal. Bal Bal. Bal. 

EXAMPLE <;^ 

CpnuHypcnt 1 2 2 4 5 6 7 

Wl% Wt % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQa5 26.6 26.6 _ _ 26 26 — 

DEQA^ — — 26 26 — — 26 

Ethaool 4 6 6 6 — 4 6 

Isopropanol ^ — — ^ 6 2 — 

1,3-propaoediol, 2-(2- 

methyl-l-butyU»y)- 18 ^ _ _ _ _ 

1,3-propaaedioL, 2-<iso- 

amyloxy)- _ 1 g _ _ _ _ _ 
1,3-propaDediol, 2-(3- 

methyl-2-butyloxy>- — — 1 g ^ _ _ _ 
1,3-propancdiol, 2- 

(cyclohexyloxy)- — _ _ 17 _ 

1,3-propaDedioU 2-(l- 
cyclohex-I-«nykvxy>- — — |g ^ 

1,2-propaiiedioI, 3- 
(butyioxy)-, 

tncthoxylaicd — — 17 

1,2-propaDcdiol, 3- 
(butyloxy)-, 

tctractboxylatod — — _ _ ig 

HClCpH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0 005 0 005 

DI Water Bal. Bal Bal. Bal. Bal. Bal. Bal 

EXAMPLE Cn 

Component 1 2 - 1,4 5 6 . 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA^ 26.6 — — 26 26 — 

DEQAl — — 26 26 — — 26 

Ethanol ^ ^ 6 6 — 4 6 
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Isopropanol ^ ~ — 6 2 — 

1,2-propanediol, 3- 

(butyloxy)-, 

pentaetboxylaifid 18 — — — 

1,2-propanedioU 3- 
(butyloxy)-, 

hcxaethoxylated — 18 _ 

1,2-propaDedibU 3- 
(butyloxy)-» 

heptactboxylaled — — 18 

1,2-propanediol, 3- 

(butyloxyK — — — 17 _ _ _ 

octaethoxylated 

1,2-propaoedioI, 3- 

(butyloxy)-, 

xKxiactboxylated — — — Ig 

2,6-octanediol — — — 17 

3,5-octanediol — — — _ _ ig 

HCl(pH about 2*3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal. Bal. Bal. 



Component 

DEQA* 

DEQa2 

Ethaool 

Isopropaool 
4.4-dimcthyl-l,2- 
cyclopentanediol 
4-cthyl.U2- 
cyclopentanediol 
1 , 1 -bis(hydroxynKthy 1>- 



cyclobexane — — 18 — — — — 

1 .2- bis(hydroxymcthyl)- 

cyclohexane — — — 17 — — — 

l,2KiimcthyI-U3- 

cyclohexanediol — — — — 18 — — 

1 .3- bis(hydroxyniethyI)- 

cyclohexane — — — — — 17 — 

l,3.diincthyl-l,3. 

cyclohexaoediol — — — — — 18 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
DlWater Bal. Bal Bal. Bal. Bal. Bal. Bal. 



EXAMPLE cm 

1 2 2 4 5 6 1 

Wt. % Wt. % Wt. Vo Wt. Vo Wt. % Wt. % Wt % 

26 6 26.6 — . — 26 26 — 

— — 26 26 — — 26 
4 6 6 6 — 4 6 

2 — — — 6 2 — 

18 — — — — — — 

— 18 — — — — — 
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C9nipc>pgnt 1 2 2 4 5 6 2 

% wy % wt. % wt % wt. % wt. % wt. % 

DEQa3 26.6 26.6 — _ 26 26 — 

DEQaI — — 26 26 — _ 26 

Ethanol 4 6 6 6 — 4 6 

Isopropaool ^ — — — 6 2 — 

l,6-difncthyl-l,3- 

cyclobexa&ediol 18 

I -hydroxy- 

cyclobexaDeethanol — 18 _ 

l-hydroxy- 

cyclohexanemethanol — — 18 

l-cthyl-1,3. 

cyclobexancdiol — j7 

1-methyI-U- 

cyclohexanediol — — _ ^ jg _ 

2.2- <limcthyI-l,3. 

cyclohrxanrrliol — p 

2.3- diincthy|.l,4. 

cyclohexazkedid — jg 

HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

Water Bal. Bal. Bal. Bal. Bal. Bal. Bal. 

EXAMPLE rv 

Cpmpwrn 12 2 4 5 6 i 

Wt, % Wt, % Wt. % Wt. % Wt. % Wt. */o Wt. % 

DEQaI 26.6 26.6 _ _ 26 26 — 

DEQA^ — — 26 26 — _ 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol ^ — — 6 2 — 

2.4- diinethyl-l,3. 

cyclohcxanediol 18 — — 

2,5Kiiincthyl-l,3- 

cyclohexanediol — 18 — — 

2,6-diinethyl-l,4- 

cyciohexancdid — — 18 — — 

2-cthyI.l,3- 

cyclobexanediol — — — 17 

24iyciroxycycIohexane- 

ethanol — — — |g 

2-hyclroxyethyl-l- 

cyclohcxanol — — — — 17 

2-hydroxyinethyl- 

cyclohexanol — — — — 18 
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HCI (pH about 2-3 .5) 
DI Water 



Compqny^ 

DEQAl 

DEQA5 

EthazK)! 

Isopropanol 

3-hydroxycthyM. 

cycJohexaool 

3-hydroxycycloh«anc- 
etfaanol 

3-hydroxyTncthy|. 
cydohexanol 
3-fncthyl-l,2- 
cyclohcxancdiol 

4.4- <liinethyI-l,3- 
Cydobexaoediol 

4.5- diincthyM.3- 
cyclohexanediol 

4.6- dimcthyl-I,3- 
cyclohcxanodiol 

HCI(pH about 2-3.5) 
DI Water 



0.005 
Bai 



0.005 
BaJ 



0.005 
Bai 



0.005 
Hal 



0.005 
BaJ 



0.005 
Bai. 



^ 4f 4^ ^ ^ ^ 

~ 26 26 

~ - 26 26 _ _ 
* 6 6 6 

"■--6 2 

18 _ 



18 

— 18 



0.005 
Bai. 



7 

Wt % 



17 _ 
— 18 



— 17 



0.005 0.005 0.005 0.005 0.005 0 005 
^ ^ BaJ. BaJ. Bai. fial. 



deqaI 

DEQa6 

EthamI 

Isopropaool 

4-cthyl-l,3. 

cydohexaoediol 

4-hydn)xyethyl-l. 

cyclobexanol 

^-hydroxymethyl- 

cydobexaool 

4-nwhy|.J^. 

cydohexanediol 



4 

2 



— 26 
6 6 



— 26 26 
26 — _ 
6 4 

- 6 2 



18 _ 



— — — — 

— 18 — _ 

— , -r- 17 _ _ 



26 
6 



18 
0.005 
Bai. 



_EXA]VfPT F nvji 

^ 4? 4^ ^ 4^ ^ 



26 
6 
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S.S-diinethyl-1,3- 
cyclohexanediol 

cyclohexanediol 

1 .2-cycloheptaDediol 

HCl(pH about 2-3.5) 

DI Water 



172 



O.OOS 
Bal. 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal 



18 



0.005 
Bal. 



17 



0.005 
Bal. 



18 

0.005 
Bal. 



Component 
DEQa6 

deqa5 

Ethanol 

I^opropanol 

2-inethyI-I.3- 

cyclobeptanediol 

2-fnethyl-l,4- 

cycloheptanedioi 

4<fnediyl-l,3- 

cycloheptanedioi 

5-mcdiyl-1.3- 

cycloheptanediol 

5- n)etfayl-l,4- 
cyclobeptanediol 

6- nicthyl-l,4- 
cydobeptanediol 

1 .3-cyclooctanediol 

HQ (pH about 2-3.5) 
DI Water 



EXAMPLE CVm 
% Wt. % Wt. % Wt. % Wt % Wt. % 



26.6 

4 

2 



0.005 
Bal. 



26.6 — 
— 26 
6 6 



— 26 
26 — 
6 — 



26 

4 

2 



18 — — — _ _ 

— 18 _ _ _ 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



17 



0.005 
Bal. 



7 

Wt. % 

26 
6 



18 

0.005 
Bal 



Component 

DEQA^ 
DEQa2 
Ethaool 

Isopropanol 

1 .4- cyclooctanediol 

1 .5- cyclooctanediol 

1 ,2-cycIahexanediol, 
dietboxylate 



EXAMPLE CrX 
1 2 2 4 5 6 

Wt % Wt % Wt. % Wt. % Wt. % Wt. % 



26.6 — — 
— 26 26 
6 6 6 



26.6 
4 

18 — _ _ 

— 18 _ _ 

— — 18 — 



26 



26 

4 

2 



7 

26 
6 
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1 ,2-cyciohexaDediol, 

trietboxylate 

1 .2-cyclobexaiiediol, 

texraetboxylate 

1 ,2-cyclohexaiiediol, 

pcDtaietfaoxybte 

1 .2-cyclohcx anrdiol. 

hexaetboxylate 

HCl (pH about 2-3 .5) 

DI Water 



0.005 
Bal. 



17 — — 



18 — 



_ _ 17 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



18 

0.005 
Bal. 



rompoaent 

DEQa5 

DEQa3 

Ethanol 

Isopropaool 

i ,2-cyclohexanedioI, 

heptaethoxylate 

1 ,2-cyclobexanediol, 

octarthnxylate 

1 ,2<yclobexanediol, 

Dooaetboxylate 

1 ,2-cyclobexaDediol, 

mooopropoxylate 

1.2-cyclohexanedioI, 

mooobutylenoxylate 

1 .2-cyclohexaDediol. 

dibutylenoxylate 

1 .2-cyclohexanediot. 

tributyicDOxylate 

HCl (pH about 2-3.5) 
DI Waier 



Component 

DEQA* 

DEQA5 

Ethanol 

Isopropaool 

1,2-hexaiiediol 

1 -phenyl- 1 ,2-propaDediol 



EXAMPLE CX 

1 2 2 4 S ^ 
Wt. V. Wt. % Wt. % Wt. % wt. % wt. % 

26.6 26.6 — — 26 26 

— — 26 26 — — 

4 6 6 6 — 4 

2 - - - 6 2 



18 



0.005 
Bal 



16 



_ _ — — 18 — 

_ _ _ — — 17 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal 



0.005 
Bal 



0 005 
Bal. 



7 

Wt. % 

26 
6 



— — 8 — 

18 — — — 



18 
0.005 
Bal. 



EXAMPLE CXI 

i 2 2 4 ^ 6 2 

wt. % Wt % wt % Wt. v. Wy % Wy % WL^ 

26.6 26.6 _ _ 26 26 — 

_ — 26 26 — — 

2.3 6 6 6 — 4 

_ — — — 6 2 



26 
6 
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2- phenyl- 1 ^-propanediol 

3- phenyl- 1 ,2-propanediol 
1 -(3-fnetfaylphenyI). 1 ,3- 
propanediol 

1 -(4-methylphenyl)- 1 ,3- 
propanediol 

M8CI2 

HQ (pH about 2-3.5) 
DI Water 



- 174- 
~ — 18 



0.125 
0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



8 ~ 



18 _ — 



— 18 — 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 

0.005 
Bal. 



Component 

deqaI 

DEQA^ 
Ethanol 

Isopropaaol 

2- med>yl- 1 -phenyl- 1,3- 
pmpanediol 

1 -pbciiyl-l,3-butaoedio] 

3- pbenyi- 1.3-butaaedioI 

1- phenyl-1.4-butancdiol 

2- phenyi-l,4-butaDedliol 
1 •phenyl-2.3-butaDediol 
1.2-propaaediol, 3- 
pheoyloxy- 

MgCl2 

HCl (pH about 2-3.5) 
DI Water 



EXAMPLE rvn 

-1 2 2 4 5 6 7 

Wl^ Wl^4 Wt, % Wt. % Wt % Wt. % Wt. % 

26.6 26.6 — — 26 26 

— — 26 26 — — 26 
6 6 6 6 - 4 6 

J8 — ~ — — — _ 

— 18 — _ _ — _ 

— — 18 — 

~ — — — — — 18 

0.125 — _ 

0.005 0.005 0.005 0.005 0.005 0.005 0.005 

Bal. Bal. Bal. Bal. Bal. Bal. Bal 



deqa' 

DEQA2 

Ethanol 

Isopropaaol 
Propyieae carbonate 

l,2-pn^)anediol, 3- 
beazyloxy- 



EXAMPLF rxm 

1 2 3 4 5 6 7 
WL_5^ Wt, % W t, % Wt. «/■ Wt. % Wt % Wt. % 

26.6 26.6 — — 26.6 26.6 — 

— — 26.6 26.6 — 

4 6 4 6 _ 

2 ~ 2 — — 
18 — _ _ _ 



4 
2 



26.6 
6 
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1.2 - propanediol, 3-(2- 

phenylethyloxy)- j g 

i;2-prc^>anediol, 3-<l- 

phenyI-2-propanyioxy)- jg 

1.3- propanediol, 2- 

phenyloxy- _ ^ g _ 

i,3-propaxMdioi, 2-(m- 

cresyloxy)- _ _ _ _ 18 _ _ 
l,3*propanediol, 2-(p- 

cresyloxy)- _ _ _ _ _ jg _ 

U3-propaziediol, 2- — _ 

bcazyloxy- 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0 005 0 005 

^^^^ Bal Bal. Bal. Bal. Bal. Bal. Bal. 

EXAMPLE rVTV 

ComppncTTt ^ 2 2 4 ^ 6 1 

Wt. % Wt. % Wt Vo Wt. Vo Wt. Vo Wt. Vo * 

^EQA^ 266 26.6 — _ 26 26 — 

»EQa3 _ _ 26 26 - _ 26 

4 6 6 6 — 4 6 

Isopropaool 2 — _ _ 6 2 — 

U3-propaDediol, 2-(2- 

phenyUxfayloxy)* j g 

1,3-propaoediol, 2^(1- 

phcnylcthyloxyV — 18 _ _ _ _ _ 

1.3- butaiiediot, 3-metfayl- 

2.isopn)pyl-POi _ _ ig _ _ _ _ 

2.4- pcotancdiol, 2,3,3- 

thmcthyl-POi 17 _ 

1,3-butancdiol, 2,2- 

diethyl- 0-BO2 jg 

1,3-butanediol, 2,2- 

<l«hyl-E4 — _ _ _ _ 17 _ 
1,3-butanodiol, 2-ethyl- 

2,3<diimcthyl D-BO] . jg 

Ha(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0 005 0.005 

DI Water Bal Bal Bal. Bal. Bal. Bal Bal 

EXAMPLE CXV 

Cgfnppnenf \ i i 4 5 $ 2 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt Vo 

DEQA* 26.6 26.6 — — 26 26 — 
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DEQA^ 
Ethanol 

Isopropaool 

1,3-butanediol, 2- 

methyl-2-isopropyl. n- 
BO] 

1.3-pcntanediol, 2,2,3- 
trimethyl- n-BOi 

1.3- pentanediol, 2.2,4- 
trimethyl- n-BOi 

2.4- hexaQediol, 2,3- 
dimethyj. D-BO2 

2,4-hexaaedioI, 2,3- 
dimcihyl- E4 

2,4-hexaoediol, 2,4- 
(iunethyl-D-BO] 
2,4-hexanrdioI, 2,4- 
dimetfayl- E3 

HCl (pH about 2-3.5) 
DI Water 



4 

2 



- 176- 

— 26 
6 6 



26 _ 
6 — 
— 6 



18 ^ _ 

— 18 — 

— — 18 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



ComDoner^^ 


1 


2 


deqaI 


Wf. % 




26.6 


26.6 


DEQA^ 






Ethanol 


4 


6 


Isopropaool 


2 




2,4-hcxancdiol, 2,5- 






dimcthyl- n-B02 


18 




2,4-bcxanediol, 2,5- 






dimecfayi- E4 




18 


2,4-hcxanediol, 3,3- 




dimethyl- n-B02 






2,4-hexanediol, 3,3- 






dimethyl- E3 






2,4-hcxancdiol, 3.4- 






dimethyl- D-BO2 






2,4-hexaoediol, 3,4- 






dimethyl- E4 






2,4-hcxancdiol, 3,5- 






dimethyl- n-BOj 







EXAMPI.F nvvT 



26 
6 



26 
6 



4 

2 



0.005 
Bal. 



0.005 
Bal. 



— — 26 



4 

2 



17 _ _ 

— 18 ~ 

— — 17 



26 
6 



17 — _ _ 

— 18 — _ 

— — 17 _ 



18 

0.005 
Bal 



Wt. % Wt. % 
26 _ 



26 
6 



c 



18 
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HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DlWatcr Bal Bal BaJ Bal Bal Bal Bal 

EXAMPLE ryvTT 

Cpmp^nffit I 2 3 4 5 6 7 

Wt, % Wt. % Wt. % Wt. % Wt. % Wt Vo 

I^EQA5 26.6 26,6 - _ 26 26 _ 

_ _ 26 26 - _ 26 

^^^^ 4 6 6 6 - 4 6 

Isopropaool 2 ^ 2 

2,4-hcxanediol, 3,5- 

dimethyl- E3 1 8 — 

2,4.hcxanodioL 4,5- ~ 

dimethyl- D-BO2 jg 

2,4-hcxanediol 4,5- ~ ~ 

dimethyl- E4 jg 

2,4-hexaoediol, 5,5- 

dimethyl- D-BO2 — 17 . 

2.4- hcxancdiol, 5,5- 

dimcthyl-E3 jg _ 

2.5- hexaDediol, 2,3- 

dimethyl-n-BOj _ 

2,5-hcxaiiediol, 2,3- 

dimcthyl-E4 _ _ jg 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0 005 

^^^^ Bal BaJ BaJ Bal Bal. Bal BaJ 

EXAMPLE CXVm 

CgcnPQogn^ 12 1 4 5 6 7 

Wt. % Wt % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQa5 26 6 26 6 — _ 26 26 — 

I>EQa3 - — 26 26 - _ 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — 6 2 

2,5-hexaDediol, 2,4- 

dimethyl- n-BO j 17 _ _ 

2,5-hexanediol, 2,4- 

dimethyl- E4 jg 

2,5-hexanediol, 2,5- 

dimethyl- n-B02 18 — 
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2,5.1iexanedioI, 2.5- 
dimethyl- E4 

2,5-faexaoediol, 3,3* 
dimethyl- d-BOi 

2,5-hexanediol, 3,3- 
dimethyi- E4 

2,S-hexaQedioI. 3,4- 
dimethyl- n-B02 

HCl(pH about 2-3.5) 
DI Water 



— 18 



_ 17 — — 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 



0.005 
Bal. 



18 

0.005 
Bal. 



Component 

DEQa5 
DEQA^ 
Ethanol 

IsopropaDol 
2.5-faexaoediol, 3,4- 
dimethyl- E4 
3,5-tieptanediol, 3- 
methyl- o-BOi 

3,5-beptanediol. 3- 
methyl- E3 

1,3-propaDediol. 2-(l,2- 
dimethylpropyl)- E3 
1,3-butanediol. 2-ctbyl- 
2.3-dimethyl- E3 

1.3- butaiiediol, 2-methyi- 
2-isopropyi- E3 

1.4- butaiiediol, 3-methyl- 
2-isopropyl- E3 

Ha(pH about 2-3.5) 
DI Water 



EXAMPLE CXI^ 

12 14 5 6 7 

Wt. % Wt. % Wt % Wt. % Wt % Wt. % Wt. Ve 

26.6 26.6 _ _ 26 26 — 

— — 26 26 — — 26 

4 6 6 6 — 4 6 

2 - - - 6 2 - 



0.005 
Bal. 



18 — 
— 18 



17 



18 — 



17 — 



0.005 
Bal 



0 005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 
0 005 
Bal 



EXAMPLE CXX 

C(?mp9ntnt 1 2 1 4 £ 6 2 

Wt. % Wt % Wt. % Wt. % Wt. % Wt. % Wt % 

DEQAI 26.6 26.6 — — 26 26 — 

DEQA^ _ _ 26 26 — — 26 

Ethanol 4 6 6 6 >- 4 6 

Isopropaaol '2 — _ _ 6 2 — 
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1.3.pcmanedioI, 2,2,3- 

trimethy|-E3 18 _ _ 

l;3-pcntanediol, 2,2.4- — — 

trimethyl. E3 — 18 _ 

l,3.pcntanodiol, 2,4,4- — — — ^ 

trimethyl- E3 — _ jg 

l*3-pentanediol, 3,4,4- — — 

trimethyl- E3 

1,4-pcntancdiol, 2,2,3- ~ — ~ — 

trimethyl- E3 _ 

1,4-pcntancdiol, 2,2,4- 
trimethyl- E3 

1,4-peotaiiediol, 2,3,3- 
trimethyl- E3 

r r r 

Bal Bal. Bal. Bal. Bal. Bal. Bal. 
EXAMPLF ryvi 

Cancaoaa 1 2 2 4 5 5 7 

3VL54 wui WLSi Wi!j4 

26.6 26.6 - _ 26 26 



— 18 _ _ 

— — 17 _ 
-- — 18 



— — 26 26 
* 6 6 6 

2 



— 26 
4 6 



DEQA* 
DEQA2 
Ethanol 

Isopropaool 

1,4-pentanediol, 3.3.4- ~ ^ 2 

trimethyl- E3 

1.3- pe ntanc diol. 2.4,4- 
trimetfayl- n-BO] 

2.4- pen t a n cdiol. 2.3,4- 

— — 18 — _ _ 



18 _ _ _ _ 
— 18 — _ _ _ 



thmetfayl- £3 
1.3-peDtaoediol, 3.4,4- 
trimctbyl-n-BOj 

1.3- propanedioi, 2- 
( 1 ,2-<iiniethylpropyl> 
n-BO] 

2.4- he)canediol, .4- 
ethyl- E2 

2,4-hcxanediol, 4- 

ethyl-E2 — — _ _ 

HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0 005 0 005 

BaJ Bal. Bal. Bal. Bal. Bal 



— — _ 17 



18 

0.005 



• 

wo 97/03169 



PCTAJS96/115$6 



-180- 
EXAMPLE CXXn 

C<ynp<?n^; 12 3 4 5 6 2 

Wt. % Wt % Wt. % Wt. % Wt. Vo Wt % Wt. % 

DEQA^ 26.6 26.6 — — 26 26 — 

DEQA^ — — 26 26 — — 26 

Ethaaol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 

2,4-heptanediol, 2- 

mcthyl-E2 18 — — — 

2,4-heptanediol, 3- 

incthyl-E2 — 18 — — 

2,4-heptanediol, 4- 

mcthyl- E2 — _ 18 — — — _ 
2,4*heptanediol, 5- 

mcihyl- E2 — — — 17 — — 

2.4- hq)tanediol, 6- 

mcthyl-E2 — — — — 18 — — 

2.5- heptanediol, 2- 

inethyi-E2 — — — — — 17 — 
2,S-heptanediol, 3- 

incthyI-E2 — — — — — — 18 

HCl (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 o!o05 0.005 

DI Water Bal Bal Bal. Bal. Bal. Bal Bal 

EXAMPLE CXXm 

Cynpgnyit 1 2 2 1 2 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt % 

DEQaI 26 6 26.6 — — 26 26 — 

DEQA"* __ 26 26 — — 26 

Ethaool 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

2,5-heptanediol, 4- 

mcthyl-E2 18 — — — — — — 

2,5-hq>tanediol, 5- 

mcthyl- E2 — 1 8 — — — — — 

2.5- heptanedioI, 6- 

methyl- E2 — — 18 — — — — 

2.6- heptanedioI, 2- 

mcthyl-E2 — — — 17 — _ _ 
2,6-heptanediol, 3- 

inethyl-E2 — — — — 18 — — 
2,6-heptanedioI, 4- 

methyl- E2 — — — — — 17 — 
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3,S-hq)tanedioI, 2- 
methyU E2 

HCl (pH about 2-3.j) 
DI Water 



181 - 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 

0.005 
Bal. 



EXAMPLE rVYTV 



deqaI 

DEQA5 

Ethaool 

Isopropanoi 
1,4-butanediol, 3- 
methyl-2-isopropyl- n- 
BO] 

1,4-pentanediol, 2,2,3- 
trimethyl- n-BOj 
2,4-bexaiiediol, 4-ethyU 
n-BOi 

2.4- hn ta n ediol. 4-cthyl- 
n-BOi 

2.4-hq>tancdiol, 2- 
methyl- n-BOi 
2.4-heptanediol, 3- 
methyl- n-BOi 
2,4-hqnaDedio], 4- 
methyl-n-BOj 

HGl (pH about 2-3.5) 
DI Water 



1 

Wt. % 
26.6 

4 

2 

18 



0.005 
Bal. 



2 

Wt. % 
26.6 



3 

Wt. % 

26 
6 



4 

Wt % 

26 
6 



18 — 
— 18 



17 



0.005 
Bal 



0.005 
Bal 



0.005 
Bal 



1 

Wt. % 
26 



0.005 
Bal. 



6 

Wt. % 
26 

4 

2 



18 — 
— 17 



0.005 
Bal 



7 

Wt. % 

26 
6 



18 

0.005 
Bal 



Component 

DEQA* 
DEQA^ 
Ethanol 

Isopropanoi 
2,4-beptaDedi(rf, 5- 
methyl- D-BO] 
2,4-iieptaiiediol, 6- 
metfayl-D-BOi 



EXAMPLE CXXV 

1 2 1 4 5 6 7 

Wt. % Wt. % Wt % Wt % Wt. % Wt. «/o Wt. % 

26.6 26.6 — — 26 26 — 

— — 26 26 — — 26 

4 6 6 6 — 4 6 

2 — - — 6 2 — 



18 — 
— 18 
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2,5-hq)tanedioI, 2- 



methyl- n-BO| 







18 










2,5-bq)tartediol, 3- 
















mcxnyi- d-o(J| 








17 









2,5-heptanediol, 4- 
















metnyl- n-oU| 










18 





— 


2,5-hq3tanedioU 5- 














mcthyl- D-BO| 












17 





2.5-heDtaiifidiol 6- 














methyl- n-BOj 














15 


HCl foH about 2-3 S\ 




0.005 


0.005 


0.005 


0,005 


0.005 


0.005 


DI Water 


Bal 


Bal. 


Bal. 


Bal. 


oal. 


Bal. 


Bal. 






EXAMPLE CXXVI 








Comoonent 


1 


2 


1 


4 




6 


2 




Wt % 


Wt. % 




Wt, % 


Wt. % 


Wt. % 


Wr % 


DEQa2 




26.6 






26 


26 










26 


26 


— 


— 


26 


Ethanol 


4 


6 


6 


6 





4 


6 


Isopropaool 


2 








6 


2 




2,6-heptaDcdioU 2- 
















methyl- D-BO] 


18 














2,6-heptaoedioI, 3- 
















methyl- o-BO] 


_ 


18 












2,6-beptax^ol, 4- 
















meuyi* d-0U| 


" ■ ■ 




18 




— 




— 


3.5-heDtaoediol 2- 
















methyl- (C8) n-BOi 


— 






17 








A .Tin 1H ri 1 1 11 rl 












8 


8 


1,3-pcntancdio^ 2,2,4- 
















uirncuiyi* 










8 






1,3-hcxancdiol, 2<thyl. 












g 


g 


Perfume 


1.2 


1.35 


1.2 


1.35 




1 .J J 


1 .3 




0.005 


0.005 


0.005 


0.005 


U.UUj 






DI Water 


Bal. 


Bal. 


Bal. 


Bal. 










EXAMPLE CXXVn 








Component 


1 


2 


1 


4 


5 


6 


7 




Wt. % 


Wt. % 


Wt. % 


Wt, % 


Wt, •/. 


Wt, % 


Wt % 


DEQa3 


26.6 


26.6 






26.6 


26.6 




DEQA5 






26 


26 






26 


Ethanol 


4 


2.3 


6 


4 




4 


2 
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Isopropanol 

1.2- liexanediol 

1.3- propanedioI, 2-ethyl- 
1.3-propaiiedioi, 2- 
'nediyl-2-prppyl- 
1,3-buiaiiediol, 2,3> 
dimetfayi- 

1.3- pe nt a n ediol. 2- 
methyl- 

2.4- peotaDediol. 2- 
methyl- 

2,44iexanedioI 
2.4- h exanediol, S- 
metbyN 

Perfume 

HCI(pH about 2-3.5) 
DlWaxer 



1 

0.005 
Bal. 



I 

0.005 
Bal. 



1 

0.005 
Bal. 



10 



-183- 
10 10 10 
— 8 — — 



1.35 
0.005 
Bal. 



4 

12 



1.35 1.35 
0.005 0.005 
Bal. Bal. 



2 
9 



8 

1.2 
0.005 
Bal 



DEQA^ 

DEQa5 

Ethanol 

Isopropanol 
1.3-peDtanediol, 2,2,4- 
thmethyl- 

1.3-pentaiKdiot, 2,2.4- 
thmetbyl- E2 
1,3-propaiiediol, 2-ethyl- 
1,3-butaoediol. 2,3- 
dimethyl- 

1.3- peDtanedioI, 2- 
methyl- 

2.4- pcntanrdiol. 2- 
metfayl- 
2,4-tiexaiiediol 

2.4-hrxancdiol, 5- 
inethyl- 

HCl (pH about 2-3.5) 
DI Water 



EXAMPLE «p-YYvm 

1 2 2 4 5 6 

WL^ Wl^ Wt. % Wt. % Wt. % Wt. % 

— — 26 26 



26.6 
4 



0.005 
Bal 



26.6 
4 



10 — 

— 10 
8 8 



26 
4 



0.005 0.005 
Bal. Bal. 



26 — 

4 — 

2 — 

— 10 



0.005 
Bal. 



0.005 
Bal. 



4 

2 

10 



0.005 
Bal. 



7 

Wt. % 

26 
6 



10 



8 

0.005 
Bal. 
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Compop^^ 

DEQa8 (Hydroxycthyl 
Ester Quat) 

DEQA^ (Propyl Ester 

Quat) 

Ethanol 

Isopropaooi 

1.2- hexanedioI 

1.3- hexanediol, 2-ethyJ. 
1,3-pentaiiedioI, 2,2,4- 
bimetfayl- 

CaCl2 
Mga2 

HCI (pH about 2-3 .5) 
DI Water 



- 184- 
EXAMPLF f-YVTY 

^ 2 1 4 

Wt. % Wt. »/. 



5 6 
iSiL^ WLi^ Wt. o/o 



29.8 29.8 



29.8 _ 



29.8 



29.8 



— 29.6 _ _ 



16 _ _ 



2 

17 



— 16 — _ 



2 
8 
8 



— 16 — _ 



— 0.123 

~ — 0.123 

0.005 0.003 0.005 

Bal. Bal. 



Bal. 



0.005 0.005 
Bal. Bal. 



7 

Wt. % 



29.6 



8 
8 



0.005 
Bal. 



0.005 
Bal. 



DEQA9 1.2-Di(ol»y|„xy).3^ri,^j,^,„^ 



Componcny 

deqaI 

DEQA^ 

l,2-hexai)ediol 
K3-propanedioI, 2,2,4- 
trimetfayl- 

1,2-propancdioI. 3-<o- 
pcotyloxy)- 

1,2-propaiiediol, 3- 
cyclobexytoxy. 
bis(2-hydroxybutyI) ether 

1.2-propanedioI, 3- 
bcnzyloxy- 

1 ,2-bis(hyclroxymethyJ}- 
cyclobexane 



EXAMPLF r vYY 

WL^o WL^ WL^ ^ 
26.6 26.6 _ 



— — 26 



4 

9 



6 
8 



— 8 



6 
10 



— 26 
26 _ 



6 
8 



26 



— 10 



7 

Wt. % 

26 

4 

9 
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1,2-propanediol, 2- 

pbeoyl- — — — _ _ 

2.6- octadicne- 1 ,4-diol, 

3.7- diinethyl- — — g 

CaCl2 — _ _ _ 0.25 — 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

Water Bal. Bal. Bal. Bal. Bal. Bal. Bal 

EXAMPLE CXXXl 

Compgncm 1 2 3 4 5 7 

Wt, % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQa3 26.6 26.6 — — 26 26 — 

DEQaI — — 26 26 — — 26 

Ethanol ^ 6 6 6 — 4 6 

Isoprc^jaool ^ — — — 5 2 — 

2,5^taDcdiolPOi 1* — — — — _ _ 

2.5- heptaoedk)l Q*B03 — 18 — — _ _ 

2.6- faeptanedioI E7 — — ig 

2,6-bq)taaediol (Mc-Ei) — — — 17 _ 

2,6-bq}taDediol PO] — — — _ ig 

2.6- beptanediol D-BO3 — — 17 

2.7- hq)taocdiol E7 — — |g 

HCl(pH about 2-3.5) 0.005 0.005 0,005 0.005 0.005 0.005 0 005 

DlWaier Bal. Bal. Bal. Bal. Bal Bal Bal. 

EXAMPLE CXXXn 

Cpmpgocnt 1 2 1 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt % Wt % 

DEQA^ — — 26 26 — 

DEQA<> — — 26 26 — — 26 

Echaad ^ ^ ^ 6 — 4 6 

Isopropaool ^ 6 2 — 

2,7-hq)tancdiol(Mc-Ei) 18 — — — _ _ _ 

2,7-heptanedk)l POj _ ig _ _ _ _ _ 

2,7-hq)ianediol n-B03 — — 18 — — — — 
U3-propaoediol, 2,2- 

diethyl- n-B02 — _ — 17 — — p — 
1 ,3-propanediol, 2-( 1 - 

mcthylpropyl)- n-B02 — ~ — 1^ — — 
1,3-propanediol, 2-(2- 

metbylpropyl)- n-B02 " — — — — — 
1,3-butaz^ol, 2-«thyl- 

2-methyl- n-B03 — — — — — — Ig 
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HCl (pH about 2-3.5) 
DlWaier 



deqaJ 

DEQA^ 

Ethaool 

Isopropanol 

1.3-propaiiediol. 2- 

n«hyl.2-isopropyl. n- 
BO2 

1.3-propaoediol. 2- 
"«hyI-2-prDpyI- d-BOj 
1,2-butanediol (Me-E^) 
1,2-butanediol PO2 
1.2-butaoediol BO] 
1,2-butaaediol, 2,3- 
<lunethyl E4 

1.2-butanedioI, 2,3- 
<*™thyln-BOj 

HCl (pH about 2-3.5) 

DI Water 



186 . 



0.005 
BaJ. 



0.005 
BaJ 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



1 

Wt. % 
26.6 



4 

2 



£XAMPf rr-v^^ynr 



2 
26.6 



3 

26 
6 



4 

26 
6 



Wt. % 
26 



26 

4 

2 



18 



~ — 18 _ _ ~ 
— 17 _ _ 

~ "~ — 18 — 



— 17 



0.005 
Bal 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



DEQA5 

DEQA3 

Ethaool 

Isopropanot 
1.3-butaaediol, 2-ethyl- 
3-fnethyl- 0-B03 
1,3-butaiiediol, 2- 
isopropyl- 0-BO3 

1.3- butanediol, 2-propyl- 
n-B03 

1.4- butai)ediol. 2,2.3- 
t™n«hy|. n-B02 
1.4-butaQediol. 2-cthyl- 
2-mcthy|. n-B02 



4 6 

2 _ 

18 _ 



26 
6 



26 _ _ 
6 _ 4 

-62 



18 _ 
— 18 



17 



0.OO5 
Bal. 



7 

Wt. % 

26 
6 



18 
0.005 
Bal. 



^ 4f 4^ ^ wL wi, wi, 

— 26 26 _ 



26 
6 



18 _ 
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.187. 

l,4-t>utax»fidk>^ 2-cthyI- 

3.mechyi- 0-BO2 — _ — _ j 7 _ 

1,4-butaxmliol, 2* 

isopropyl- n-B02 — — — — — 18 

Ha(pH about 2-3,5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

^^^^r Bal. Bal. Bal. Bal. Bal. Bal. Bai. 

EXAMPLE CXXXV 

Comppngq^ 1 2 2 4 5 6 7 

Wt.% Wt, % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA5 26.6 26.6 — _ 26 26 — 

DEQA^ — ~ 26 26 — — 26 

Ethanol ^ 6 6 6 — 4 6 

Isopropanol 2 — — _ 6 2 — 

1,4-butanediol, 2-propy]. 

n-BOi 18 — — _ _ _ _ 
U3-pe&taDedk>U 2,4- 

dimethyl- D-BO3 — 18 

l,3.pa3tanediol, 2.etbyi* 

0-B02 — — 18 — _ _ _ 
l,3.pcntaacdiol, 3,4- 

dimcihyl- 0-BO3 — — 17 

l,3.pentanediol, 4.4- 

dimethyl- n-B03 — — _ 1 g _ 

l,3.pentanediol, 4- 

mcthyl- (Me-Es) — — _ _ _ 17 _ 
1,4-pemaDcdiol, 2,2- 

dimethyl- ii*B03 — — — _ . j g 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water BaJ Bal Bal Bal. Bal. Bal. Bal 

EXAMPLE CXXXVI 

Cgynppnqit 12 1 4 5 6 2 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt % 

DEQa2 26.6 26.6 _ _ 26 26 — 

DEQAl _ _ 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Is<^ropaaol ^ . ^ ^ — 
1,4-pcotaiiedioI, 2,3- 

dimethyl- D-BO3 18 — — — — — — 

1,4-peataaediot, 2,4- 

dimethyl- n.B03 — 18 — — — — — 
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l,4-pcotanedk)l, 3,3- 

dimethyl- D-B03 ~ 18 _ 

1 .4- pentaoediol, 3 ,4- 

dimethyl- n-B03 — — 17 — 

1.5- pentanedioL 2,2- 

dimetfayl- I1-BO2 — — 18 

l,5-pe&tanedioU 2,3- 

dimcthyl- n-B02 — — — 17 

1,5-peatanediol, 2,4- 

dimethyl- n-B02 — — — — I8 

HCl(pH about 2.3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal, Bal. Bal, Bal. 

EXAMPLE CXXXVTT 

Cpmppncn^ 12 I ± Sl 6 7 

Wl% Wt % Wt. Vc Wt. Wt. % Wt. Vo Wt. Vo 

DEQa3 26.6 26.6 — — 26 26 — 

DEQaI ~ — 26 26 — _ 26 

Ethanol ^ ^ 6 6 — 4 6 

Isopropaool ^ — — — 6 2 — 

U5-pentaiiediol, 2-ethyl. 

n-BOi 18 _ _ _ _ _ _ 

1,5-prntanrdiol, 3,3- 

dimethyl- n-BC>2 — 8 — _ _ _ 

1,3-hexaDedioU 2* 

methyl- D-BO2 — — 18 — _ _ 

l,3.hexaoediol, 3. 

methyl- n-B02 — - — 17 — — _ 
l,34Kexaoediol, 4. 

methyl- D.BO2 — — - — — 18 _ _ 

1.3- hexaoediol, 5. 

methyl- D-BO2 — — — — 17 _ 

1.4- hexaoedioU 2- 

methyl- Q-BO2 — — 18 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal Bal. Bal. Bal Bal. Bal 

EXAMPLE CXXXVm 

Component 1 2 2 4 5 6 7 

Wt % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA^ 26.6 _ _ 26 26 — 

DEQA^ _ _ . 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 
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Isopropaooi ^ 

1,4-hexaDediol, 3- 

mohyl- 11-BO2 18 

1,4-hrxanrdiol, 4- 

metbyi- n-B02 — 

1.4- hexaDediol, 5- 

metbyi- D-BO2 — 

1.5- hexanedioi, 2- 

metbylr n-B02 ~ 

1.5-hc(aQediol, 3- 

methyi- n-B02 — 

1,5-hexanediot, 4- 

metbyl- D-BO2 — 

l,S-hexaiiedioI, 5- 

methyl- n-B02 — 

HCI (pH about 2-3.5) 0.005 

DI Water Bal. 



18 — 
— 18 



17 — _ 

— 18 — 

— — 17 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 
0.005 
Bal 



EXAMPLE rxy YTY 



Comoonent 


1 


2 


2 


4 


i 


6 




wt, •/, 


Wt, % 


Wt. % 


Wt % 


Wt, % 


Wt. % 


DEQa2 


26.6 


26.6 




26.6 


26.6 




deqa5 






26 






26 


Ediaool 


4 


6 


6 


4 


6 




Isopropaooi 


2 






2 






1,6-hexanediol, n-B04 


18 












1,6-hexanediol. 2* 














metbyi-D-BOi 




18 










1,6-hexanediol, 3- 














metbyl-D-BOi 






18 








1,4-pentaiiediol, 2,3.4- 














dimelhyl- 








18 






1,4-peotaiiedioI, 2,3,4- 














dimethyl- D-BOi 










18 




1.4-peataiiediol, 2,3,4- 














din^yl- E3 












18 


HCI (pH about 2-3.5) 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


DI Water 


Bal. 


Bal. 


Bal 


Bal 


Bal. 


Bal. 



Caamaoait 
deqaI 

DEQA^ 



EXAMPLE CXXXX 
1 2 2 4 16 

Wt % Wt. */. Wt % Wt. % Wt. % Wt. % 

— 9.1 — 9.1 — — 

— — 9.1 9.1 _ 



7 

Wt. % 
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17.7 
8.3 


16.9 




16.9 


— 


— 


— 


— 
— 


— 






16 9 




— 












16.9 
















26 
















26 


6.6 
17 

0.005 

Bal. 


6.6 
17 

0.005 

Bal. 


6.6 
17 

0.005 

Bal. 


6.6 
17 

0.005 

Bal. 


6.6 
17 

0.005 

Bal. 


6.6 
17 

0.005 

Bal. 


66 
17 

0.005 

Bal. 



DEQAlO 

DEQAll 
DEQa12 

deqaI^ 
deqa15 

DEQA16 

Ethaaol 
1,2-faexanediol 

HCI(pH about 2-3.5) 
DI Water 

DEQAlS. N.N-di(acyloxyethyl).N.N.dimethy! ammonium chloride, wherein acyl 
group is derived from a mixture of partially hydrogenated soya fatty acid 
(fatty acid of DEQaIO) and slightly hydrogenated tallow fatty acid (fetty 
acid of DEQAl 1) at an approximate 65:35 weight ratio 

DEQA : N.N-di(acyloxyethyI)-N.NwiimethyI ammonium chloride, wherein acyl 
group is derived from a mixture of &tty acid of DEQaI and isostearic 
aad ofDEQAl2 at an approximate 65:35 weight ratio 

In mixed branched chain and unsaturated chain DEQAs. where r1 is a long 
Cham C5-C21 (or Cg-Csz). preferably Co-Cjo (or €9^:19) branched alkyl or 
unsaturated alkyl. most preferably Cij-Cig (or C„^,7) branched alkyl «,d 
unsaturated alkyi, the ratio of branched alkyl to unsaturated alkyl is preferably from 
about 95:5 to about 5:95. more preferably from about 75:25 to about 25 75 and 
even more preferably from about 50:50 to about 30:70. and for the unsaturated alkyl 
group, the Iodine Value of the parent fatty add of this R> group is preferably from 
about 20 to about 140. more preferably from about 50 to about 130; and most 
preferably from about 70 to about 115. 

PROCESSING ASPECTS 
The principal solvents B. and some mixtures of principal solvems B and 
secondary solvents, as disclosed hereinbefore, allow the preparation of premixes 
comprising the softener artive A. (from about 55% to about 85%. preferably from 
about 60% to about 80%. more preferably from about 65% to about 75%. by weight 
of the premix); the principal solvent B. (from about 10% to about 30%. preferably 
from about 13% to about 25%. more preferably from about 15% to about 20%. by 
weight of the premix); and optionally, the water soluble solvent C (from about 5% to 
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about 20%. preferably from about 5% to about 17V., more preferably from about 5% 
to about 15V.. by weight of the premix). The principal solvents B. can optionally be 
replaced by a mixture of an eflFeaive amount of principal solvents B. and some 
inoperable solvents, as disclosed hereinbefore. These premixes conuin the desired 
amount of fabric softening active A. and sufficient principal solvent B.. and, 
optionally, solvent C, to give the premuc the desired viscosity for the desired 
temperature range. Typical viscosities suitable for processing are less than about 
1000 cps. preferably less than about 500 cps, more preferably less than about 300 
cps. Use of low temperatures improves safety, by minimizing solvent vaporization, 
minimizes the degradation and/or loss of materials such as the biodegradable fabric 
softener active, perfumes, etc.. and reduces the need for heating, thus saving on the 
expenses for processing. Additional proteaion for the softener aoive can be 
provided by adding, e.g., chelant such as ethylenediaminepcntaaceUc acid, during 
preparation of the aaive. The result is improved environmental impact and safety 
from the manufacturing operation. 

Examples of premixes and processes using them include premixes which 
typically contain from about 55% to about 85%, preferably from about 60% to about 
80%, more preferably from about 65% to about 75%. of fabric softener active A., as 
exemplified with DEQaI and DEQAS in the Examples hereinafter, mixed with from 
about 10% to about 30%. preferably from about 13% to about 25%, more preferably 
from about 15% to about 20%, of principal solvent such as 1.2-hexanediol, and from 
about 5% to about 20%, preferably from about 5% to about 15%, of water soluble 
solvent C. like ethanol and/or isopropanol. 

When the DEQA^ containing about 13% ethanol, as disclosed hereinafter, is 
used as the fabric softening aaive. and 1,2-hexanedioi is used as the principal 
solvent, the temperatures at which the premix is dear and/or liquid for various levels 
of principal solvent are as follows: 

about 25% 1,2-hexanediol = clear below about -S^C, liquid below about -lOX. 
about 17% 1,2-hexanediol = dear down to about O'C, liquid down to about -lO^C 
about 0% 1,2-hexanediol = clear down to about HX, liquid down to about CC. 

These premixes can be used to formulate finished compositions in processes 
comprising the steps of 

1. Make premix of fabric softening active, e.g., about 72% DEQA' , about 11% 
ethanol, and about 17% prindpal solvent, e.g., 1.2-hexanediol, let cool to ambient 
temperature. 

2. Mbt perfume in the premix. 
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^Majce up „.,„ ^ „f „^ ^^^^^ ^^^^^^ ^ 

4. Add premix to water under good agitation. 

5. Trim with CaCls solution to desired viscosity. 
6 Add dye solution to get desired colour 

EXAMPf g rvvv^y 

DEQaI( 100% active) 

DEQA* (100% active) 
Ethaool 

Isopropaooi 
1^-Hexanediol 
Perfiune 
ClKlaiit 
HCI (100%) 
CaCl2 
Dye 

DI Water 

For commercial purposes, the above compositions are introduced into 

^hZe ^ be used) made from polypropylene (although glass. oHcntS 
polyethylene, etc.. can be substituted), the botUe having a light blue tmt to 

(^zr; ^^^^ - -y^deveiotut :i 

Ir ^1""^" ^^'^ ^'"^ ^'^ --iners with no tint, 

orother ttms, «n be used), and having an ultraviolet Ught absort,er in the bottle to 
muunuze the effects of ultraviolet light on the materials inside, especially the lu^y 

the clanty and the container being to demonstrate the clarity of the compositions 
thus assuring the consumer ofthe quality of the produa. 



1 


2 


1 


Wt. % 


Wt % 


Wt. % 


2 


5 


10.5 








0.35 


0.88 


1.85 








0.48 


1.2 


2.53 


0.7 


0.16 


1.75 








0.02 


0.02 


0.02 






630 ppm 


3 ppm 


3 ppm 


6 ppm 


Bal. 


Bal. 


Bal. 



4 




Wt. % 


Wt. % 


10.5 






10.5 


1.85 






1.16 


2.53 


2.39 


1.75 


1.75 


250 ppm 


250 ppm 


0.02 


0.02 


675 ppm 


495 ppm 


6 ppm 


6 ppm 


Bal. 


Bal. 



